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Introductory Note 
Civil Aeronautics manuals are publications issued by the Civil Aeronautics 

Administration to implement and explain the Civil Air Regulations. They 
are a convenient medium through which the public is apprised of CAA rules, 
interpretations, and policies. 

CAA rules are issued pursuant to authority conferred upon the Admin
istrator in the Civil Air Regulations. Such rules are mandatory and must be 
complied with. 

CAA interpretations define or explain words and phrases of the Civil Air 
Regulations. Such interpretations are for the guidance of the public and will 
be followed by the administration in determining compliance with the 
regulations. 

CAA policies provide recommended methods of complying with the Civil 
Air Regulations and are issued for the guidance of the public. 

The manual material is numbered in accordance with Federal Register 
regulations to facilitate the publication of the contents of the manual in the 
Code of Federal Regulations as required by the Administrative Procedure 
Act. For example, if the CAR section is identified as 40.18 the related CAM 
sections are designated as 40.18-1 and 40.18-2. The numbering system is 
applied to paragraphs and subdivision of paragraphs as follows: 

40.18-1 
(a), (b), (c),etc. 

(1), (2), (3), etc. 
(i)> (ii), (iii)> (iv),etc. 

{a), (b), (<?),etc. 
( i ) , (2), (5),etc. 

(*), (n), (in), <»,etc. 
This particular manual contains material interpreting and explaining the 

certification and operation rules for domestic scheduled interstate air carriers 
specified in Civil Air Regulations, Part 40, adopted by the Civil Aeronautics 
Board on April 13, 1953, and made effective April 1954. I t supersedes all 
CAM40 dated April 1954, and Supplements 1 through 5 thereto. 
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Scheduled Interstate Air Carrier 
Certification and Operation Rules 

Certification Rules and Operations; 
Specifications Requirements 

40.12-1 Application for air carrier operat
ing certificate (CAA rules which apply to sec. 
40.12.) 

(a) General. 
(1) The holder of a certificate of conven

ience and necessity shall apply to the appro
priate Regional Administrator for an air carrier 
operating certificate at least 30 days prior to 
the date proposed for beginning scheduled in
terstate air transportation within the continen
tal limits of the United States. The application 
shall be prepared in loose-leaf form, on white 
paper of approximately 8" x 10y2" in size, and 
using one side of the sheet only. The applica
tion shall be executed by a duly authorized of
ficer or employee of the applicant having 
knowledge of the matters set forth therein, and 
shall have attached thereto two copies of the 
appropriate written authority issued to such 
officer or employee by the applicant. 

(2) Two copies of the application, and of 
subsequent amendments thereto, shall be filed 
with the Regional Administrator having juris
diction over the area in which the principal 
office of the air carrier is located. When any 
facility or sei'vice directly affecting the opera
tion of the air carrier concerned is furnished 
by other thnn the applicant or the. Federal Gov
ernment, at least two copies of the contract or 
working agreement concerning such facilities 
or service shall be submitted with the applica
tion. In this connection, if formal contracts 
covering such facilities or service have not been 
completed, letters showing agreement between 
the contracting parties will be accepted until 
copies of the formal contract are obtainable. 

(b) Format of application. The application 

shall be in the form of a letter and shall contain. 
the information outlined below: 
TO: Regional Administrator, 

Civil Aeronautics Administration 
In accordance with section 604 of the Civil 

Aeronautics Act of 1938, as amended, and the 
Civil Air Regulations, application is hereby 
made for an Air Carrier Operating Certificate. 

Give exact name and full post office address 
of applicant. 

Give the name, title, and post office address of 
the official or employee to whom correspondence 
in regard to the application is to be addressed. 

SECTION I. Operations. 
A, State whether the type of service proposed 

is for the carriage of passengers, goods, or mail, 
or a particular combination thereof. If the type 
of service is not the same for each route or por
tion thereof, specify the type of service for each 
route or portion of a route. 

B. State whether the type of operation pro
posed is day or night, visual flight rules, instru
ment or over-the-top, or a particular combina
tion thereof. If the type of operation is not the 
same for each route or route segment, specify 
the type of operation for each route or route 
segment. 

SECTION II. Schedule, 
A. Submit a proposed schedule plan (or 

plans if seasonal changes or differences in equip
ment are involved) indicating the following: 

1. Block to block time and mileage be
tween scheduled stops. 

2. Ground time at each intermediate and 
terminal stop. 

B. Specify the basis upon which the proposed 
schedule has been computed, indicating the 
following: 

1. Cruising speed and altitude. 
2, Percentage of horsepower. 

1 
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3. Direction and velocity of prevailing 
winds. 

SECTION I I I . Route. 
A. Submit a map suitable for aerial naviga

tion on which are shown the exact geographical 
track of the proposed routes, and information 
with respect to terminal and intermediate stops, 
available landing areas, and radio navigational 
facilities. This material will be indicated in a 
manner that will facilitate identification. The 
applicant may use any method that will clearly 
distinguish the information, such as different 
colors, different types of lines, etc. For ex
ample, if different colors are used, the identifi
cation will be accomplished as follows: 

1. Airway routes: Black. 
2. Direct routes: Green. 
3. Terminal and regular intermediate 

stops: Orange circle. 
4. Alternate landing fields or areas: Purple 

circle. 
5. Other available landing fields or areas: 

Yellow circle. 
6. Indicate the location and normal oper

ating range of all radio navigational facilities 
to be used in connection with the proposed oper
ation. 

B. Airports. Furnish the following infor
mation with regard to each regular, alternate, 
refueling, and provisional airport to be used in 
the conduct of the proposed operation: 

1. Name of airport. 
2. Location (by coordinates, and by name 

of nearest city or town, and direction and dis
tance thereto). 

3. Class of airport or landing area (munici
pal, commercial, military, private, or marked 
auxiliary). 

4. Altitude above sea level. 
5. Dimensions in linear feet of landing 

space available. 
6. I f hard-surfaced runways are provided, 

give number, direction, length and width of each 
and indicate type of surfacing. 

7. Obstructions (list adjacent obstructions 
giving height and location, or attach appropri
ate C. G. A. L. charts if available). 

8. Airport lighting (include beacon, auxil
iary beacon, boundary lights, floodlights, etc., 

and any emergency lighting equipment; and 
by whom operated). 

9. List refueling facilities available. 
10. Is airport control tower provided and 

by whom? 
11. Itemize radio navigational facilities 

provided and indicate the operating agency. 
12. Does runway gradient exceed 2 percent ? 

If so, state gradient. 
13. What provisions are made for protec

tion of passengers during loading and unload
ing at scheduled stop airports ? 

14. Prevailing winds? 
15. Where necessary, are adequate snow re

moval facilities available? 
C. Weather reporting. 

1. Outline the weather service proposed to 
be used for dispatching over each route; the 
source, if other than a United States Weather 
Bureau Station; list in detail the location and 
agency in control of stations furnishing reports 
for each service; the frequency and method of 
collection and dissemination of weather infor
mation. Outline available terminal and route 
forecasting services, the type of maps and the 
intervals at which they are made each day. 

2. Where it has been determined that addi
tional weather reporting services will be re
quired of the U. S. Weather Bureau for the type 
of operation involved, the air carrier will apply 
in writing to the appropriate Weather Bureau 
Regional Office. The request for the weather 
reporting services considered essential should 
be made coincidental with this application to 
the Civil Aeronautics Administration. 

3. For operations within the continental 
limits of the United States, if other than a U. S. 
Weather Bureau Station, show proof of U. S. 
Weather Bureau approval of the service and 
specify the meteorological facilities available, 
the number of personnel and the duties of each, 
such as the making of weather maps, forecasts, 
observations, etc. 

D. Airway lighting. List in detail all air
way lighting on the routes other than those 
airway lighting facilities owned and operated 
by the Civil Aeronautics Administration if ap
plication includes request for night V F R 
operation. 

2 
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SECTION I V . Radio Facilities. 
A . Communications. L i s t c o m p a n y r a d i o 

g r o u n d c o m m u n i c a t i o n f a c i l i t i e s i n s t a l l e d , p r o 
posed to be i n s t a l l e d , a n d those a v a i l a b l e to, bu t 
not o w n e d by a p p l i c a n t , f o r each route . T h e 
expected c o m m u n i c a t i o n coverage o f a l l M F 
a n d H F g r o u n d f a c i l i t i e s s h o u l d be p r o v i d e d i n 
m a p f o r m . I n the case o f V H F , the expected 
coverage at e x e m p l a r y a l t i tudes s h o u l d be out 
l i n e d . A i r c r a f t r e p o r t i n g a n d g e n e r a l c h a n g e 
p o i n t s , a n d f requenc ies s h o u l d be speci f ied 
e i ther o n the m a p s o r as an a t tachment . ( I f 
o w n e d b y o ther t h a n a p p l i c a n t , a t tach two cer 
t i f ied copies o f o p e r a t i n g agreement . ) L i s t the 
f o l l o w i n g de ta i ls f o r each s t a t i o n : 

Transmitters. L i s t the f o l l o w i n g i n f o r 
m a t i o n i n r e g a r d to each t r a n s m i t t e r : 

1. M a k e a n d m o d e l n u m b e r . 
2. R e m o t e l y o r l o c a l l y c o n t r o l l e d . 
3 . T y p e s o f emiss ion a n d an tenna p o w e r 

f o r each t y p e o f emiss ion . 
4. N u m b e r o f f r e q u e n c y c h a n n e l s p r o 

v i d e d a n d ac tua l f requenc ies i n k i l o c y c l e s p r o 
posed to be u s e d . 

5. M e t h o d o f f r e q u e n c y c h a n g e ( q u i c k 
s h i f t o r m a n u a l t u n i n g ) . 

6. P r i m a r y p o w e r s o u r c e , vo l tage , phase , 
etc., a n d whether c o m m e r c i a l source o r l o c a l l y 
genera ted . 

7 . A u x i l i a r y p o w e r source . 
8. F u n c t i o n a l p u r p o s e o f t ransmi t te r . 

I f t r a n s m i t t e r is used f o r m o r e t h a n one f u n c 
t i o n , l i s t i n o r d e r of p r i m a r y a n d secondary 
f u n c t i o n s a s : 

a. R a d i o t e l e p h o n e p l a n e to g r o u n d 
p r i m a r y p u r p o s e a n d r a d i o t e l e p h o n e p o i n t to 
p o i n t s e c o n d a r y p u r p o s e , o r 

b. R a d i o t e l e p h o n e p o i n t to p o i n t p r i 
m a r y p u r p o s e a n d s tandby rad io te lephone 
p l a n e to g r o u n d secondary p u r p o s e , etc. 

Receivers. 
1. L i s t each r e c e i v e r b y t y p e o f m o d e l n u m b e r 

a n d state i ts p r i m a r y f u n c t i o n , i . e., p lane- to -
g r o u n d g u a r d , po in t - to -po in t C . W . o r po in t -
to -po in t r a d i o t e l e p h o n y . 

2 . L i s t f r e q u e n c y r a n g e o f each r e c e i v e r a n d 
state w h i c h f requenc ies i n each r e c e i v e r are 
c r y s t a l c o n t r o l l e d , i f any . 

3 . D e s c r i b e rece iver i n s t a l l a t i o n to s h o w n u m 

b e r o f r e c e i v e r s l o c a l l y c o n t r o l l e d a n d n u m b e r 
remote ly c o n t r o l l e d . 

B . Radio navigational facilities. L i s t e a c h 
g r o u n d r a d i o n a v i g a t i o n a l f a c i l i t y , o ther t h a n 
those opera ted b y the U n i t e d States G o v e r n 
ment , to be u s e d i n the c o n d u c t o f the p r o p o s e d 
opera t ions ( i f p r i v a t e l y o w n e d g r o u n d r a d i o 
n a v i g a t i o n a l f a c i l i t i e s a re to be used a n d a r e 
o w n e d b y o ther t h a n the a p p l i c a n t , a t tach two 
cer t i f ied cop ies o f the o p e r a t i n g agreement p e r 
t a i n i n g to the use o f s u c h f a c i l i t i e s ) . L i s t the 
f o l l o w i n g i n f o r m a t i o n w i t h respect t o e a c h 
f a c i l i t y : 

1. T y p e o f f a c i l i t y , i . e., I L S , G C A , N o n -
D i r e c t i o n a l R a d i o B e a c o n , L F a n d V H F 
R a d i o R a n g e s , L o r a n , etc. 

2. E s t i m a t e d effective r a n g e ( i n m i l e s ) . 
3 . C o o r d i n a t e s a n d loca t ion w i t h respect to 

f ie ld o r l a n d i n g a rea . 
4. P o w e r s u p p l y ; i . e., c o m m e r c i a l o r 

l o c a l l y genera ted . 
5. A u x i l i a r y p o w e r s u p p l y . 
6. O p e r a t i n g f r e q u e n c y o r f requenc ies . 

C . Aircraft radio equipment. L i s t a n d de 
scr ibe the a i r c r a f t r a d i o e q u i p m e n t i n s t a l l e d i n 
each a i r c r a f t b y : 

1. T y p e n u m b e r . 
2 . M a n u f a c t u r e r . 
3 . F r e q u e n c y r a n g e . 
4. O p e r a t i n g f requenc ies . 
5. E m e r g e n c y p o w e r s u p p l y . 
6. A n t e n n a system. 

SECTION V . Weaiher minimums. 
A . S u b m i t i n deta i l the p r o p o s e d c e i l i n g a n d 

v i s i b i l i t y l i m i t a t i o n s f o r takeoff f o r i n s t r u m e n t 
f l ight a n d l e t - d o w n - t h r o u g h at e a c h r e g u l a r , 
a l ternate , r e f u e l i n g , a n d p r o v i s i o n a l a i r p o r t . 
D i f fe rent ia te between d a y l i g h t a n d d a r k n e s s i n 
the l i s t i n g , a n d where m o r e t h a n one type o f 
a i r c r a f t i s to be u t i l i z e d , a n d a d i f f e ren t ia l o f 
l i m i t a t i o n s exists , i n d i c a t e p r o p o s e d l i m i t a t i o n s 
f o r each t y p e o f a i r c r a f t . 

B . S u b m i t f o r each p r o p o s e d s c h e d u l e d stop 
a n d a l ternate a i r p o r t a de ta i led f l ight p r o c e d u r e 
f o r i n s t r u m e n t a p p r o a c h a n d l e t - d o w n - t h r o u g h 
a n d w h e r e speci f ic p r o c e d u r e s are necessary be
cause of t e r r a i n or traffic cond i t ions , s u b m i t a 
deta i led f l igh t p r o c e d u r e f o r takeoff a n d c l i m b 
( s u c h p r o c e d u r e s h o u l d be set u p on the bas is o f 
the c e i l i n g a n d v i s i b i l i t y m i n i m u m s p r o p o s e d ) . 

3 
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C . T h e above information m a y be submitted 
on F o r m s A C A - 5 1 1 of the air carrier"s proposed 
operations specifications. 

SECTION V I . Aircraft. 
A . L i s t the fo l lowing information, as appl i 

cable, for each aircraft to be used in the pro
posed operat ions: 

1. T h e name of the manufacturer. 

2 . Certification basis and category. 

3. Manufacturer's model number. 
4 . N a m e of the manufacturer and type 

number of engines. 
5 . N a m e of manufacturer and t y p e num

ber of propellers. 
6. Jf registration number and aircraft des

ignation. 

7 . T y p e of service in which aircraft wi l l 
be used (carriage of persons, property , mai l , or 
combination thereo f ) . 

8. W i l l aircraft be used in regular or re
serve service ? 

9. W h a t type o f operation ( d a y , night , vis
ual flight rules, instrument ( o v e r - t h e - t o p ) ) , 
wi l l be conducted with this aircraft ? 

10. Lis t each route or port ion thereof over 
which this aircraft is to be operated and the 
m a x i m u m gross weight proposed for each route 
or port ion thereof. 

11 . W h a t is the service ceil ing of each type 
aircraft with one engine inoperative? 

12. L i s t and describe installation and loca
tion of all l i fesaving equipment and emergency 
supplies carried aboard each aircraft, such as 
l i fe rafts , l ife preservers, portable emergency 
transmitters, V e r y pistols and emergency ra
tions. ( I f the same equipment is not carried 
during all seasons of the year, and on all routes, 
list and explain the difference.) 

SECTION V I I . Maintenance: Aircraft, en-
gin&$, and accessories. 

A . Furnish an organization chart indicating 
the authority and the duties of the maintenance 
and inspection personnel employed by the ap
plicant a n d / o r any other person with whom 
arrangements have been made for the perform
ance of maintenance and inspection functions. 

B . F u r n i s h a schedule of overhauls, inspec
tions and checks and the t ime limitations for 
such functions which will be performed on each 
type of aircraft to include the airframes, power-

plants, propellers and appliances. T h e schedule 
should be sufficiently detailed to indicate all of 
the overhauls, inspections and checks which wil l 
be performed on all components of each type of 
air carrier aircraft. T h e schedule should be 
listed under the fo l lowing general headings: 

1. A i r c r a f t components: 
a. W i n g s . 
b . Fuselage. 

c. Empennage . 
d. L a n d i n g gear. 
e. W h e e l s and brakes. 
f. Center section. ( W h e n applicable.) 
g. Nacelles. 

h. Control system. 

i. H y d r a u l i c system. 
j . Accessories (a i rcra f t ) . 

k. Fue l and oil system (a f t of firewall). 
1. Fue l tanks. 
m. Cabin pressurizing and heating sys

tems. 

2 . E n g i n e components: 
a. Eng ine . 
b. Accessories ( eng ine) . 
c. Propellers. 
d. Fue l and oil system ( forward of fire

w a l l ) . 
e. Oi l tanks. 

3. Ins truments : 
a. F l i g h t instruments. 

b. A i r c r a f t and engine instruments. 

( I f any of the components listed are over

hauled on an "on condition" overhaul basis, de

scribe the procedures used to control the con

tinued airworthiness of such components.) 

W h e n maintenance functions are performed 

by outside agencies, copies of the maintenance 

agreement regarding the extent of such services 

to be furnished should be attached to the appli 

cation, as provided for in subparagraph ( a ) ( 2 ) 

of this section. T h e agreement should specify 

that services furnished should conform to the 

standards approved for the operator, the air 

carrier operations specifications, aircraft main

tenance and complies with all requirements of 

the Civ i l A i r Regulat ions . 

C . Indicate and define the type o f mainte

nance operations (overhauls, inspections, and 

checks) that will be accomplished at each ter-
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m i n a l , in te rmedia te a n d o v e r n i g h t s top , re la t i ve 
to the f o l l o w i n g : 

1. D i s a s s e m b l y a n d o v e r h a u l o f a i r c r a f t 
components , eng ines , p r o p e l l e r s , i n s t r u m e n t s , 
a n d accessor ies ( a i r c r a f t a n d e n g i n e ) . 

2 . P e r i o d i c inspec t ion a n d check o f a i r c r a f t 
components , eng ine , p r o p e l l e r s , i n s t r u m e n t s , a n d 
accessor ies ( a i r c r a f t a n d e n g i n e ) . 

3 . R o u t i n e i n s p e c t i o n of a i r c r a f t c o m p o 
nents , eng ines , p r o p e l l e r s , i n s t r u m e n t s , a n d ac 
cessories ( a i r c r a f t a n d e n g i n e ) . 

4. S p a r e p a r t a n d component rep lacements 
a t in termedia te a n d o v e r n i g h t s tops , 

5. R e f u e l i n g . 
D . I n d i c a t e the n u m b e r o f cer t i f icated, n o n -

cer t i f icated a i r m e n ( r e p a i r m e n / m e c h a n i c s ) , 
a n d h e l p e r s , etc., i n c l u d i n g t h e i r c o m p a n y des
i g n a t i o n ( f o r e m a n , inspectors , c r e w c h i e f s , etc. J 
located at the m a i n o v e r h a u l base a n d each 
t e r m i n a l a n d in te rmed ia te stop. 

E . I n d i c a t e the d i s t r i b u t i o n o f the f o l l o w i n g 
i tems of s p a r e e q u i p m e n t : 

1. A i r c r a f t ( l i s t quant i t y , m a k e a n d 
m o d e l ) . 

2 . E n g i n e s ( l i s t quant i ty , m a k e a n d 
m o d e l ) . 

3. P r o p e l l e r s ( l i s t quant i t y , m a k e a n d 
m o d e l ) . 

4. I n s t r u m e n t s ( l i s t quant i t y , m a k e a n d 
m o d e l ) . 

F . F o r each t e r m i n a l , a n d in termedia te stop 
at w h i c h r e f u e l i n g opera t ion w i l l be p e r f o r m e d , 
descr ibe the f o l l o w i n g : 

1. N u m b e r , t ype (e levated o r u n d e r 
g r o u n d ) a n d c a p a c i t y o f each f u e l a n d o i l s tor 
age tank . 

2. L i s t octane r a t i n g s of f u e l s ava i l ab le . 
3 . L i s t S A E r a t i n g o r v i s c o s i t y of o i l a v a i l 

able . 
4. L i s t f a c i l i t i e s a n d methods f o r the de 

tect ion a n d p r e v e n t i o n of f u e l c o n t a m i n a t i o n . 
5. O u t l i n e method a n d p r o c e d u r e w i t h re f 

erence to r e c o r d i n g wa te r checks . 
6. T y p e o f c o v e r e d conta iner u s e d to c o n v e y 

o i l f r o m storage t a n k to a i r c r a f t . 

7 . O u t l i n e m e t h o d a n d p r o c e d u r e o f 
g r o u n d i n g a i r c r a f t i n p ro tec t ion o f f i re . 

G . F o r each t e r m i n a l a n d in te rmed ia te s top , 
descr ibe the f o l l o w i n g f a c i l i t i e s : 

1. H a n g a r s a n d / o r w o r k d o c k s p r o v i d e d 

f o r the p r o t e c t i o n f r o m the elements f o r a i r 
c r a f t a n d personne l p e r f o r m i n g m a i n t e n a n c e 
o p e r a t i o n s : 

a . N u m b e r , size a n d t y p e . 
b. D i m e n s i o n s a n d n u m b e r of s q u a r e feet 

a v a i l a b l e f o r a i r c r a f t s torage. 
c . D i m e n s i o n s a n d n u m b e r of s q u a r e feet 

a v a i l a b l e f o r s h o p space . 
d . D i m e n s i o n s o f h a n g a r d o o r s a n d / o r 

c a p a c i t y o f w o r k d o c k s . 
e. N u m b e r o f l a rges t s i z e d a i r c r a f t o f 

a p p l i c a n t w h i c h m a y be housed . 
2. E q u i p m e n t f o r g r o u n d h a n d l i n g o f a i r 

c r a f t , a s m a y be r e q u i r e d f o r the p r o p o s e d o p e r 
a t ion . 

3 . T o o l s , f ix tures , test e q u i p m e n t a n d other 
necessary shop a p p a r a t u s necessary f o r the 
m a i n t e n a n c e opera t ions p e r f o r m e d . 

SECTION V I I I . Maintenance: Electrical and 
Electronic Equipment. 

A . B r i e f l y , descr ibe the f u n c t i o n a l opera t ion 
o f the e l e c t r i c a l / e l e c t r o n i c m a i n t e n a n c e o r g a n 
i za t ion , i n d i c a t i n g the n u m b e r a n d scope o f r e 
s p o n s i b i l i t y of s u p e r v i s o r y p e r s o n n e l a n d the 
n u m b e r a n d d i s t r i b u t i o n of qua l i f i ed m e c h a n i c s 
a n d inspectors . I n d i c a t e the n u m b e r , c o m p a n y 
des igna t ion ( f o r e m a n , inspec tors , l ead m e n , 
etc. ) a n d loca t ion o f a l l cer t i f icated a i r m e n ( c e r 
t i f icated r e p a i r m e n o r cer t i f icated m e c h a n i c s ) 
w h o a re d i r e c t l y i n c h a r g e o f e l e c t r i c a l / e l e c 
t r o n i c m a i n t e n a n c e ac t iv i t ies . 

B . I n d i c a t e the f o l l o w i n g w i t h respect to a i r 
c r a f t r a d i o e q u i p m e n t ma in tenance p r o c e d u r e s : 

1. O v e r h a u l o r b e n c h check p e r i o d s o f a i r 
c r a f t r a d i o e q u i p m e n t a n d s ta t ion at w h i c h a c 
c o m p l i s h e d . 

2. P e r i o d i c inspec t ion a n d check p e r i o d s of 
a i r c r a f t r a d i o e q u i p m e n t a n d stat ions at w h i c h 
a c c o m p l i s h e d . 

3 . E q u i p m e n t r e p l a c e m e n t at in te rmed ia te 
a n d o v e r n i g h t stops. 

C . I n d i c a t e whether o v e r h a u l , p e r i o d i c i n 
spec t ion a n d r o u t i n e inspec t ion of a i r c r a f t elec
t r i c a l e q u i p m e n t a re u n d e r the j u r i s d i c t i o n o f 
the r a d i o m a i n t e n a n c e depar tment o r o ther de 
p a r t m e n t s u c h as a i r c r a f t , e n g i n e o r accessor ies 
ma in tenance depar tment , 

D . I n d i c a t e the f o l l o w i n g w i t h respect to a i r 
c r a f t e l e c t r i c a l equ ipment p r o c e d u r e s : 

1. O v e r h a u l o r b e n c h check p e r i o d s o f 
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a i r c r a f t e l e c t r i c a l e q u i p m e n t a n d s t a t i o n s at 
w h i c h a c c o m p l i s h e d . 

2 . P e r i o d i c i n s p e c t i o n a n d c h e c k p e r i o d s o f 
a i r c r a f t e l e c t r i c a l e q u i p m e n t a n d s t a t i o n s a t 
w h i c h a c c o m p l i s h e d . 

3 . R o u t i n e i n s p e c t i o n p e r i o d s o f a i r c r a f t 
e l e c t r i c a l e q u i p m e n t a n d s t a t i o n s a t w h i c h a c 
c o m p l i s h e d . 

E . I n d i c a t e t h e d i s t r i b u t i o n o f the f o l l o w i n g 
i t ems o f s p a r e e q u i p m e n t : 

1. R a d i o e q u i p m e n t ( l i s t q u a n t i t y , m a k e 
a n d m o d e l ) . 

2 . E l e c t r i c a l e q u i p m e n t ( l i s t q u a n t i t y , 
m a k e a n d m o d e l ) . 

3. O t h e r e l e c t r o n i c e q u i p m e n t ( l i s t q u a n 
t i t y , m a k e a n d m o d e l ) . 

F . I f " o n c o n d i t i o n s " o v e r h a u l o f e l e c t r i c a l / 
e l e c t r o n i c i s u t i l i z e d , d e s c r i b e the b e n c h c h e c k 
o r m a j o r i n s p e c t i o n p r o c e d u r e s u s e d to c o n t r o l 
p e r f o r m a n c e to le rances a n d fixed p e r i o d over 
h a u l o f c o m p o n e n t s sub jec t to w e a r a n d d e t e r i 
o r a t i o n as a f u n c t i o n o f t ime i n s e r v i c e . 

( c ) Operations Specifications. T h e o p e r a 
t i o n s s p e c i f i c a t i o n s p r o p o s e d b y the c a r r i e r a s 
r e q u i r e d b y sec t ion 40.18 o f t h i s p a r t a p p l i c a b l e 
t o the i n t e n d e d o p e r a t i o n s h a l l be a t t a c h e d to 
the above le t ter o f a p p l i c a t i o n f o r a n a i r c a r r i e r 
o p e r a t i n g cer t i f i ca te . ( S e e sec t ion 4 0 . 1 8 - 1 . ) 

(Published in IS F. R. S676, December 24. 1953, 
effective January 1, 1954.) 

40.18-1 Original issuance and amendment of 
operations specifications (CAA titles ichich 
apply to sec. 40-18 (a)). 

( a ) Original issuance of operations specifi
cations. T h e a i r c a r r i e r s o r i g i n a l a p p l i c a t i o n 
f o r t h e i s s u a n c e o f o p e r a t i o n s s p e c i f i c a t i o n s 
s h a l l be i n c l u d e d w i t h i ts le t ter o f a p p l i c a t i o n 
f o r a n a i r c a r r i e r o p e r a t i n g ce r t i f i ca te (see 
s e c t i o n 40 .12 -1 o f t h i s p a r t ) . D e t a i l s c o n c e r n 
i n g a p p r o p r i a t e f o r m s , n u m b e r o f c o p i e s , e tc . , 
w i l l be f u r n i s h e d e i t h e r b y the l o c a l C A A A i r 
C a r r i e r D i s t r i c t Office o r b y the C A A R e g i o n a l 
Off ice h a v i n g j u r i s d i c t i o n o v e r the area i n 
w h i c h the a i r c a r r i e r w i l l e s t a b l i s h i t s p r i n c i p a l 
o p e r a t i o n s base . 

( b ) Amendment of operations specifications. 
A p p l i c a t i o n s to a m e n d o p e r a t i o n s s p e c i f i c a t i o n s 

s h a l l be s u b m i t t e d b y the a i r c a r r i e r to the a p 

p r o p r i a t e l o c a l A v i a t i o n S a f e t y A g e n t a t least 

15 d a y s p r i o r to the p r o p o s e d ef fect ive date o f 

s u c h a m e n d m e n t , u n l e s s t h e A v i a t i o n S a f e t y 
A g e n t a p p r o v e s a s h o r t e r f i l i n g p e r i o d . T h e 
i n f o r m a t i o n r e q u i r e d b y s e c t i o n 40 .12 -1 o f t h i s 
p a r t i n c o n n e c t i o n w i t h t h e o r i g i n a l a p p l i c a 
t i o n f o r a n a i r c a r r i e r o p e r a t i n g ce r t i f i ca te s h a l l , 
i n s o f a r as a p p l i c a b l e , be f u r n i s h e d i n s u p p o r t 
o f a n a p p l i c a t i o n to a m e n d a n a i r c a r r i e r ' s 
o p e r a t i o n s s p e c i f i c a t i o n s . 

(Published in 18 F. R. 8678, December 24, 1953, 
effective January 1,1954.) 

4 0 . 1 8 - 2 Form of application for issuance of 
initial or revised Operations Specifications, Air
craft Maintenance (CAA rules which apply to 
sec. 40.18 (a)). A p p l i c a t i o n s b y t h e a i r c a r r i e r 
f o r n e w o r a m e n d e d O p e r a t i o n s S p e c i f i c a t i o n s , 
A i r c r a f t M a i n t e n a n c e , s h a l l be m a d e o n O p e r a 
t i o n s S p e c i f i c a t i o n s F o r m A C A - 1 0 1 4 o r 
e q u i v a l e n t . 

T h o s e p a g e s o f the O p e r a t i o n s S p e c i f i c a t i o n s , 
A i r c r a f t M a i n t e n a n c e , w h i c h c o n t a i n t h e l i s t o f 
a i r c r a f t c o m p o n e n t s , i n s p e c t i o n s , c h e c k s a n d 
o v e r h a u l s , a n d t i m e l i m i t a t i o n s t h e r e f o r , s h a l l 
b e p r e p a r e d b y t h e a i r c a r r i e r o n a F o r m A C A -
1014 o r e q u i v a l e n t . S u c h p a g e s s h a l l be p r e 
p a r e d to p e r m i t i n s e r t i o n i n a s u i t a b l e loose-
l e a f b i n d e r . E a c h p a g e s h a l l be c o n s e c u t i v e l y 
n u m b e r e d a n d i d e n t i f i e d as a n O p e r a t i o n s S p e c 
i f i c a t i o n , A i r c r a f t M a i n t e n a n c e . 

T h e a i r c a r r i e r s h a l l l i s t the a i r c r a f t c o m p o 
nents a n d t h e o v e r h a u l s , i n s p e c t i o n s , c h e e k s , 
a n d t i m e l i m i t a t i o n s t h e r e f o r e i t h e r on s e p a r a t e 
p a g e s i n the O p e r a t i o n s S p e c i f i c a t i o n s , A i r c r a f t 
M a i n t e n a n c e , o r t o g e t h e r on the s a m e p a g e s . 
I f l i s t e d s e p a r a t e l y , the o v e r h a u l s , i n s p e c t i o n s , 
a n d c h e c k s s h a l l b e a p p r o p r i a t e l y a n d t h o r 
o u g h l y i d e n t i f i e d , b y n u m b e r a n d / o r n o m e n 
c l a t u r e , to i n c l u d e a n y a p p l i c a b l e a b b r e v i a t i o n s . 
T h e l i s t o f i n d i v i d u a l a i r c r a f t , c o m p o n e n t s s h a l l 
s h o w p r o p e r r e f e r e n c e to the o v e r h a u l s , i n s p e c 
t ions o r c h e c k s b y m e a n s o f the a p p l i c a b l e n u m 
ber , n o m e n c l a t u r e o r a b b r e v i a t i o n t h e r e o f . 
W h e n so l i s t e d , i t s h a l l m e a n t h a t s u c h c o m p o 
n e n t s a r e o v e r h a u l e d , i n s p e c t e d , o r c h e c k e d a t 
t i m e s i d e n t i f i e d i n O p e r a t i o n s S p e c i f i c a t i o n s . 

F o u r c o p i e s o f t h e a p p l i c a t i o n 1 a n d a t t a c h -

1 Application for initial time limitations applicable to new 
aircraft, engines, propellers or appliances, not previously used 
in air carrier service ma.v require Washington concurrence 
prior to final issuance by the CAA regional office and there
fore should be Bubmitted as soon us possible, but not later 
than 15 days prior to the date that the aircraft or component 
is to be placed into service. 
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SCHEDULED INTERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES 4 0 . 1 8 - 4 (C) 

MENTS SHALL BE SUBMITTED TO THE ASSIGNED AGENTS, 

THE FIRST COPY OF THE APPLICATION BEARING THE 

SIGNATURE OF A DULY AUTHORIZED REPRESENTATIVE 

OF THE AIR CARRIER. APPROVAL OR DISAPPROVAL 

SHALL BE INDICATED ON THE FIRST AND SECOND COPIES 

OF THE APPLICATION AND ATTACHMENTS WHICH WILL 

BE RETURNED TO THE AIR CARRIER. THE AIR CARRIER 

SHALL, IN TURN, INDICATE RECEIPT IN THE SPACE PRO

VIDED ON THE SECOND COPY AND RETURN IT TO THE 

ASSIGNED AGENT. 

(Published in 18 F. E. 8678, December 24, 1953, effec
tive January 1, 1954.) 

4 0 . 1 8 - 3 Form of application for issuance of 
initial or revised Operations Specifications, 
Aircraft Weight and Balance Control (CAA 
rules which apply to sec. 1ft.18 (a)). 

(A) APPLICATIONS BY THE AIR CARRIER FOR NEW OR 

AMENDED OPERATIONS SPECIFICATIONS, AIRCRAFT 

WEIGHT AND BALANCE CONTROL,2 SHALL BE MADE ON 

OPERATIONS SPECIFICATIONS FORM A C A - 1 0 1 4 OR 

EQUIVALENT. 

(B) FOUR COPIES OF THE APPLICATION SHALL BE 

SUBMITTED, THE FIRST COPY OF THE APPLICATION 

BEARING THE SIGNATURE OF A DULY AUTHORIZED REP-

RESENTATIVE OF THE AIR CARRIER. APPROVAL OR DIS

APPROVAL OF THE CARRIER'S APPLICATION SHALL BE 

INDICATED ON THE FIRST AND SECOND COPIES OF THE 

APPLICATION WHICH WILL BE RETURNED TO THE AIR 

CARRIER. THE AIR CARRIER SHALL, IN TURN, INDICATE 

RECEIPT IN SPACE PROVIDED ON THE SECOND COPY 

AND RETURN IT TO THE ASSIGNED AGENT. 

(Published in 18 F. R. 8678, December 24, 1953, effec
tive January 1, 1954.) 

4 0 . 1 8 ^ Policies, procedures, and limitations 
governing issuance and amendment of Opera
tions Specifications, Aircraft Maintenance 
(CAA policies which apply to sec. 40.18 (a)). 

(A) General. THE ADMINISTRATOR WILL ISSUE 

AND AMEND OPERATIONS SPECIFICATIONS, AIRCRAFT 

MAINTENANCE, IN ACCORDANCE WITH THE FOLLOWING 

POLICIES, PROCEDURES, AND LIMITATIONS. THE CRI

TERIA HEREINAFTER SET FORTH WILL BE FOLLOWED BY 

THE ADMINISTRATOR IN FIXING TIME LIMITATIONS FOR 

THE PERFORMANCE OF OVERHAUL, INSPECTIONS, AND 

2 The Operations Specifications, Aircraft Weiaht and Bal
ance Control, may combine weight control procedures common 
to more than one aircraft or they may separate weight and 
balance procedures specifically* adapted to a particular aircraft 
type and model. 

CHECKS, OR IN PERMITTING OR REQUIRING REVISIONS 
THERETO. THE BASIC PRINCIPLE FOLLOWED BY THE 
ADMINISTRATOR WILL BE THAT THE INSPECTIONS, 
CHECKS, MAINTENANCE, OR OVERHAUL BE PERFORMED 
AT TIMES WELL WITHIN THE EXPECTED OR PROVEN SERV
ICE LIFE OF EACH COMPONENT OF THE AIRCRAFT. IN 
DETERMINING WHAT THE EXPECTED OR PROVEN 
SERVICE LIFE OF AN AIRCRAFT OR ANY OF ITS COMPO
NENTS MIGHT BE, THE ADMINISTRATOR WILL CONSIDER 
THE FOLLOWING FACTORS: ( 1 ) GEOGRAPHICAL AREA OR 
AREAS OF OPERATION; ( 2 ) ENGINE OPERATING POW
ERS, PROCEDURES, ETC; ( 3 ) NUMBER OF LANDINGS, 
LONG HAUL VERSUS SHORT HAUL, ETC.; ( 4 ) MAINTE
NANCE ORGANIZATION AND INSPECTION PROCEDURES; 

( 5 ) OTHER OPERATORS' SERVICE EXPERIENCE RECORDS; 
( 6 ) MANUFACTURERS'RECOMMENDATIONS; ( 7 ) SERV
ICE HISTORY, PARTICULARLY OF KNOWN OR EVIDENT 
TRENDS TOWARD MALFUNCTIONING. SPECIAL RE
LIANCE WILL BE PLACED ON SEVICE EXPERIENCE, IN
CLUDING THE INFORMATION OBTAINED FROM SUCH 
TESTS, INSPECTIONS, OR MEASUREMENTS AS HAVE BEEN 
PERFORMED IN ACCUMULATING SUCH SERVICE 
EXPERIENCE. 

(B) Procedure for establishing new or revised 
time limitations. TIME LIMITATIONS MAY BE ES
TABLISHED IN TERMS OF HOURS OF OPERATION, MULTI
PLES OF ENGINE OVERHAUL PERIODS OR MULTIPLES OF 
INSPECTION PERIODS. TIME LIMITATIONS FOR COM
PONENTS ON WHICH DETERIORATION IS NOT NECES
SARILY A FUNCTION OF OPERATING HOURS, SUCH AS 
ELECTRONIC UNITS, PITOT TUBES, AND EMERGENCY FLO
TATION EQUIPMENT, MAY BE ESTABLISHED IN TERMS 
OF CALENDAR MONTHS. CERTAIN ITEMS MAY BE 
MAINTAINED ON AN "ON CONDITION" OVERHAUL BASIS. 

" O N CONDITION" OVERHAUL IS APPLICABLE TO 
COMPONENTS ON WHICH A DETERMINATION OF AIR
WORTHINESS MAY BE MADE BY VISUAL INSPECTION, 
MEASUREMENTS, TESTS, OR OTHER MEANS WITHOUT A 
TEAR DOWN INSPECTION OR OVERHAUL. 

(C) Airframe—Initial time limitations. THE 
INITIAL TIME LIMITATIONS FOR OVERHAULS, INSPEC
TIONS, OR CHECKS OF AIRFRAMES MAY BE ESTABLISHED 
ON A RECURRENT FIXED TIME BASIS OR BY ADOPTION OF 
A STRUCTURAL INSPECTION SPECIFICATION COVERING 
PROCEDURES SUCH AS PATTERN INSPECTIONS, BLOCK 
OVERHAULS, OR PROGRESSIVE INSPECTIONS. REGARD
LESS OF THE BASIS UPON WHICH THE TIME LIMITATIONS 
ARE ESTABLISHED, THE SAME BASIC STANDARDS WILL 
BE APPLICABLE. THE MAINTENANCE PROGRAM MUST 
SPECIFY CHECKS, INSPECTIONS, AND OVERHAULS TO BE 
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performed and times at which they will be per
formed. 

( d ) Appliances—Initial time limitations. 
Init ial t ime limitations for inspections, bench 
checks, major inspections, or overhaul, as ap 
plicable, to the appliance involved, should not be 
greater than those l imitations applicable to the 
same or s imilar appliances used in existing air
craft operated b y the air carrier. W h e n the 
usage or installation of such appliances differs 
to a substantial extent from the previous usage 
or installation, the t ime limitations shall be ad
justed to reflect the extent of such difference. 
W h e n new usage or installation is involved, con
servative t ime l imitations should be established 
until service experience shows that more liberal 
t ime limits can be used. I n those cases where 
an appliance has a subcomponent which is sub
ject to wear with t ime in service, the air carrier 
will establish maintenance procedures for peri
odic inspection of such subcomponent to insure 
its continued airworthiness. 

( e ) Powerplants—Initial time limitations. 
T h e initial overhaul t ime limitations f o r any 
engine which has never been used in air carrier 
service will tentatively be established at 1000 
hours. However , the operations specifications 
wi l l require sample overhaul of a representative 
number of engines, but not less than three, to 
be accomplished at each increment of 100 hours, 
beginning at 800 hours, unless such new model 
engine incorporates certain unconventional fea
tures not previously employed in air carrier op
erations, in which case, the initial overhaul 
period wil l be established by the Adminis trator . 
Sat isfactory teardown inspection will be neces
sary before increasing the fleet overhaul period 
to the nest higher increment. T h i s sample over
haul procedure and evaluation of service experi
ence will provide the operator with necessary in
formation to substantiate the basic 1000-liour 
overhaul. 

T h e initial t ime l imitations f o r overhaul o f 
an engine model which has received substantial 
air carrier service experience, but not by the ap
plicant, will tentatively be established at 1,000 
hours. A n engine model wil l not be considered 
as hav ing substantial air carrier service experi
ence unless it has been satisfactorily operated b y 
another carrier on an approved 1,000-hour or 

higher overhaul period. However , the opera
tions specifications wil l require that the basic 
1,000-hour overhaul period be substantiated on 
the same basis as outlined for a new engine ex
cept that sample overhauls of a representative 
number of engines will be accomplished in in
crements of 100-hour periods beginning at 900 
hours. T h e initial t ime limitations for overhaul 
of accessories which are a part of the power 
package, including propellers, wil l be estab
lished at the overhaul period fixed for the en
g ine itself, unless service experience permits or 
requires higher or lower overhaul periods. 

( f ) Revision of time limitations—General. 
T h e inspection and overhaul t ime l imitations 
applicable to airframes, powerplants , propel
lers, and appliances will be revised on the basis 
of service experience. Increases in such t ime 
l imitations m a y be made when the record of 
service experience for the previous 9 0 days 
indicates that such increase wil l not adversely 
affect the continuous condition o f airworthi
ness. W h e n the service records indicate that 
any component or subcomponent consistently 
requires repair, adjustment, or other mainte
nance because of damage , wear, or deteriora
tion, within the current t ime l imitations, the 
air carrier wil l be responsible for initiating 
corrective action. 

( 1 ) Airframe—Revision of time limita 
Hons. T h e increases of t ime l imitations for 
overhaul (or m a j o r inspection in case of pattern 
system, etc.) of airframes will be based on eval
uation of all pertinent service records and ex
amination of at least one aircraft, of the model 
involved, that has been overhauled at the 
currently approved t ime l imitations. W h e n a 
pattern or block overhaul type o f maintenance 
system is used, it will be permissible to re
schedule individual items in another block or 
pattern, if performance and condition o f the 
specific item warrants such an increase. 

( 2 ) Powerplant and associated mechanical 
appliances—revision of time Umit-ations. I n 
creases in engine overhaul periods will not be 
approved in increments greater than 100 hours. 
Increases in t ime l imitations above the 1,000-
hour basic engine overhaul period will be con
sidered on the basis of satisfactory service 
experience at the currently approved t ime l imi-
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TATIONS. THE OPERATOR MAY REQUEST AMENDMENT 
TO THE CURRENTLY APPROVED TIME LIMITATIONS BY 
SUBMITTING A LETTER TO THE ASSIGNED C A A AGENT 
INDICATING THE DESIRED TIME LIMITATIONS ON THE 
PARTICULAR ENGINES INVOLVED, AND DESIGNATING 
THREE TO FIVE ENGINES FOR DISASSEMBLY INSPECTION 
BY THE C A A AGENT. THE ENGINES CHOSEN FOR 
EXHIBIT MUST HAVE OPERATED IN A SATISFACTORY 
MANNER FOR THE MAXIMUM TIME PERMISSIBLE UN
DER CURRENTLY APPROVED TIME LIMITATIONS. IF, 
AFTER DISASSEMBLY AND INSPECTION OF THE EXHIBIT 
ENGINES AND RELATED COMPONENTS, IT IS FOUND 
THAT THE NEW TIME LIMITATIONS ARE JUSTIFIED, THE 
AIR CARRIER MAY THEN SUBMIT A FORMAL APPLICA
TION FOR AN AMENDMENT IN THE ROUTINE MANNER 
REQUESTING THE EXTENSION OF THE OVERHAUL PERIOD 
ON THE ENTIRE FLEET OF ENGINES AND RELATED COM
PONENTS OF THE SAME TYPE AND MODEL. ENGINE 
ACCESSORIES MAY BE OPERATED TO DOUBLE OR TRIPLE 
THE APPROVED ENGINE OVERHAUL TIME LIMITATIONS 
IF IT IS FOUND THAT PREVIOUS SATISFACTORY SERVICE 
AND OVERHAUL EXPERIENCE, INCLUDING THE SERVICE 
TO BE PERFORMED AT EACH ENGINE CHANGE PERIOD, 
WOULD JUSTIFY THE INCREASE AS NOT ADVERSELY 
AFFECTING THE CONTINUOUS CONDITION OF AIRWORTHI
NESS OF THE COMPONENT INVOLVED. THE PROCEDURE 
FOR REQUESTING AND GRANTING INCREASES IN OVER
HAUL TIME LIMITATIONS FOR SUCH COMPONENTS WILL 
BE THE SAME AS USED FOR THE BASIC ENGINE. 

( 3 ) Appliances, general—Revision of time 
limitations. INCREASES IN ESTABLISHED TIMES FOR 
INSPECTIONS, BENCH TESTS, OR OVERHAUL PERIODS WILL 
BE BASED ON CONSIDERATION OF THE FOLLOWING FAC
TORS: (I ) GEOGRAPHICAL AREA OR AREAS OF OPERA
TION ; (II) NUMBER OF LANDINGS, LONG HAUL VERSUS 
SHORT HAUL; (III) MAINTENANCE ORGANIZATION AND 
INSPECTION PROCEDURES; (IV) MANUFACTURERS'REC
OMMENDATIONS; (V) SERVICE HISTORY, PARTICULARLY 
OF KNOWN OR EVIDENT TRENDS TOWARD MALFUNC
TIONING. WHEN ELECTRICAL/ELECTRONIC APPLIANCES 
ARE OVERHAULED ON AN ON CONDITION BASIS, SPECIAL 
CONSIDERATION WILL BE GIVEN TO THE CONTINUED 
AIRWORTHINESS OF MECHANICAL COMPONENTS OF SUCH 
EQUIPMENT. 

( 4 ) Emergency equipment. THE INSPEC
TION PERIODS FOR FIRST AID KITS, FLOTATION EQUIP
MENT, AND OTHER EMERGENCY EQUIPMENT WILL AS
SURE THE CONTINUED SERVICEABILITY AND IMMEDI
ATE READINESS OF SUCH EQUIPMENT FOR ITS INTENDED 
EMERGENCY PURPOSES. MAJOR INSPECTION PERIODS 

WILL BE ESTABLISHED FOR THE PURPOSE OF DETERMIN
ING THAT ALL COMPONENTS OF THE EMERGENCY EQUIP
MENT ARE COMPLETE AND AIRWORTHY AND MAY BE 
EXPECTED TO REMAIN IN THIS CONDITION UNTIL THE 
NEXT MAJOR INSPECTION OR ACTUAL USE UNDER EMER
GENCY CONDITIONS. ROUTINE INSPECTION PERIODS 
WILL BE ESTABLISHED TO ASSURE THAT SUCH EQUIPMENT 
(OR ANY COMPONENT THEREOF) IS INSTALLED OR 
STORED PROPERLY, HAS NOT BEEN TAMPERED WITH, 
DAMAGED, OR HAD ARTICLES REMOVED SINCE THE LAST 
INSPECTION. ALL INSPECTION PERIODS WILL BE AD
JUSTED IN ACCORDANCE WITH SERVICE EXPERIENCE AND 
PERTINENT OPERATING CONDITIONS. 

(Published in 18 F. R. 8607, December 22, 1953, effec
tive January 1,1934; amended in 19 P. R. 7081, October 
30, 1954, effective November 15, 1954.) 

40 .19-1 Content of Operations Specifica
tions, Aircraft Maintenance (CAA policies 
which apply to sec. 40.19 (e)). THE ADMINIS
TRATOR WILL ISSUE OPERATIONS SPECIFICATIONS, AIR
CRAFT MAINTENANCE, WHICH HAVE THE FOLLOWING 
MINIMUM CONTENTS: 

(A) THE OPERATIONS SPECIFICATIONS, AIRCRAFT 
MAINTENANCE, WILL CONTAIN A LISTING OF THE COM
PONENTS OF AIRFRAMES, ENGINES, PROPELLERS, AND 
APPLIANCES, AND THE TIME LIMITATIONS FOR CHECKS, 
INSPECTIONS AND OVERHAULS APPLICABLE TO EACH 
LISTED COMPONENT. THE LIST OF COMPONENTS WILL 
BE COMPLETE AND INCLUSIVE EXCEPT THAT SUBCOM
PONENTS WHICH ARE SUBJECT TO CHECK, INSPECTION, 
AND OVERHAUL AT THE SAME TIME LIMITATIONS AS THE 
COMPONENTS TO WHICH THEY ARE RELATED MAY BE 
OMITTED FROM THE LISTING (E, G., THAT FORM COM
MONLY CALLED THE "SHORT FORM"). WHEN THIS IS 
DONE, THE OPERATIONS SPECIFICATIONS WILL BEAR A 
STATEMENT TO THE EFFECT THAT PARTS AND SUBCOM
PONENTS NOT LISTED WILL BE CHECKED, INSPECTED, 
AND OVERHAULED AT THE SAME TIME LIMITATIONS 
SPECIFIED FOR THE COMPONENT OR ASSEMBLY TO 
WHICH SUCH COMPONENTS ARE RELATED. 

WHEN CODED IDENTIFICATIONS OR TITLES, SUCH AS 
"OPERATION # 1 , # 2 , # 3 , ETC." OR "LINE CHECK, 
INTERMEDIATE CHECK, BASE INSPECTION, ETC.," ARE 
USED IN CONNECTION WITH SPECIFIED TIME LIMITA
TIONS IN THE OPERATIONS SPECIFICATIONS, A BRIEF 
DESCRIPTION OF SUCH TERMS WILL BE INCLUDED WHICH 
IDENTIFIES THE OPERATION CONCERNED. 

(B) IF THE CARRIER PROPOSES OPERATIONS 
SPECIFICATIONS, AIRCRAFT MAINTENANCE, WHICH 
WOULD PERMIT FOR ALL OR ANY PART OF AN AIRCRAFT 
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a block overhaul system, a sampl ing inspection 
and overhaul system, or any other maintenance 
system which either ( 1 ) does not prescribe a 
fixed period for overhaul , inspection, or check 
of each component of an aircraft , or ( 2 ) in
cludes alternative standards and procedures 
under which the air carrier m a y be g iven au
thority t o establish and adjust such t ime l imi 
tations, the air carrier wil l fu l ly define and 
describe the manner in which such a special 
maintenance p r o g r a m will be performed. 

( c ) Operat ions specifications identified as 
Operat ions Specifications, A i r c r a f t M a i n t e 
nance^—General, wil l contain conditions uni
f o r m l y applicable to all Operat ions Specifica
tions, A i r c r a f t Maintenance. 

(Published in IS F. R. 8609, December 22, 1953, 
effective January 1, 1954.) 

40 .19-2 Content of Operations Specifications, 
Aircraft Weight and Balance Control (CAA 
policies which apply to sec, 40.19 (f)). T h e 
Operat ions Specifications, A ircra f t "Weight and 
Balance Contro l , as submitted by an air car
rier, wil l contain an accurate description of the 
procedures used to maintain control of weight 
and balance of all aircraft operated under the 
terms o f the operating certificates which wi l l 
insure that the aircraft, under all operating 
conditions, is loaded within the gross weight 
and center of grav i ty l imitations. T h i s de
scription should include procedures used for 
determining weight of passengers, weight o f 
baggage , periodic aircraft weighing, t ype of 
loading devices, and identification of aircraft 
concerned. 

(Published in 18 F. R. 8609, December 22, 1953, 
effective January 1, 1954.) 

R e q u i r e m e n t s f o r S e r v i c e s a n d F a c i l i t i e s 

40 .30-1 Route requirements; demonstration 
of competence (CAA policies which apply to 
sec. 40.30). I n determining the competence of 

an air carrier to operate over a route or route 

segment, the Admini s tra tor wi l l require the 

carrier to show that it can conduct the proposed 

operation in compliance wi th the applicable 

provis ions of the Civi l A i r Regulat ions and the 

air carrier's operations specifications. T h e 

Adminis trator 's determination m a y be based on 

a prov ing flight or, in a proper case, a deter

mination m a y be based on written justification 

f r o m the carrier as to why a prov ing flight is 

unnecessary. T h e Adminis trator 's determina

tion in any event wil l be predicated upon the 

adequacy of the facilities provided b y or availa

ble to the air carrier including, but not l imited 

to aircraft, airports, l ight ing facilities, mainte

nance facilities, communicat ion and navigation 

facilities, fuel ing facilities, ground and aircraft 

radio facilities, and the competency o f person

nel to be used in the proposed operation. 

Published in 18 F. R. 6615, October 17, 1953, effec
tive January 1, 1954.) 

40 .30 -2 Proving flight requirements (CAA 
policies which apply to sec. 40.30). 

( a ) Application. W h e n the A d m i n i s t r a t o r 

has determined that a route prov ing flight is 

necessary, the carrier shall comply with the fol

l owing : A t least 15 days pr ior to the schedul

ing of route proving flights, officials of the air 

carrier shall submit to the Civ i l Aeronaut ics 

Adminis tra t ion office handl ing its operations 

specifications, a written request for the assign

ment of Civ i l Aeronautics Admin i s tra t ion per

sonnel to observe the flights. T h i s request must 

be accompanied b y an original application and 

copies of pertinent proposed amendments to the 

operations specifications, and must include suf

ficient data pertaining to the route to satisfy the 

Admini s tra tor that the air carrier is prepared 

for the route prov ing flights. T h i s wil l a l low 

sufficient t ime for m a k i n g any necessary addi

tions or corrections, thus preventing delays or 

misunderstandings. 

( b ) Conduct. A f t e r the air carrier has made 

all the necessary preparations to conduct the 

route p r o v i n g flights, duly designated represent

atives of the Civ i l Aeronaut ics Adminis trat ion 

wil l be assigned to observe them. A l l route 

prov ing flights shall be undertaken exactly as 

the operator intends to operate in scheduled air 

transportation when carrying passengers, prop

erty, o r mai l , or any combination thereof. A i r 

carrier personnel assigned to conduct the route 

proving flights shall be regular crew members 

who, it is anticipated, wil l be assigned to the 

route. 

( c ) Duration, Route proving flights shall 
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continue until the air carrier has demonstrated 
to the satisfaction of the Administrator that it 
is competent to conduct a safe operation over 
the entire route to be flown in air transportation. 

(Published in 18 P. B. 6615, October 17,1953, effective 
January 1, 1954.) 

40.33-1 Airports (CAA policies which ap
ply to sec. lfl.33). An airport shall be deemed as 
properly equipped and adequate; when it meets 
the following minimum standards: 

(a) Size. The landing area shall be of suf
ficient length to permit compliance with the 
airplane performance operating limitations of 
the transport category or nontransport cate
gory requirements of this part appropriate to 
the type of aircraft used. 

(b) Surface. The landing area and taxi-
way areas shall be clearly defined. They may 
be unpaved or hard surfaced or a combination 
of both. These areas shall be sufficiently 
smooth and firm to permit an airplane of the 
type used to traverse them safely. Shoulders 
of runways and taxiways shall be graded to the 
extent that they will not constitute a hazard to 
the aircraft operating thereon. 

(c) Obstructions. Obstructions on and in 
the vicinity of the airport shall be obstruction 
marked and lighted as applicable for day or 
night operations. In determining obstructions 
to air navigation, the criteria contained in Civil 
Aeronautics Administration Technical Stand
ard Order N-18 will be used, insofar as 
practicable. 

(d) Facilities. 
(1) A t each airport utilized, weather re

ports prepared from observations made and re
leased by the U. S. "Weather Bureau or a source 
approved by it shall be available. 

(2) Ramp equipment such as battery carts, 
fire bottles, loading stands, steps, etc., must be 
provided and shall be suitable to service the 
type aircraft being utilized. 

(3) Satisfactory means of determining 
wind direction for day and/or night operations 
shall be provided, i. e., tetrahedron, wind tee, 
control tower, remote microphone, etc. 

(e) Public Protection. Safety measures for 
the protection of the public shall be provided at 
each airport utilized. Such measures shall be 
designated to restrict unauthorized personnel 

and vehicles from the loading ramp, runways, 
taxiways, etc. They may consist of fences, 
gates, chains, airport guards, etc., so long as 
they are sufficient to accomplish the intended 
result. 

( f ) Lighting. At airports where night oper
ations are conducted, the minimum facilities 
and equipment shall be required as follows: 

(1) Lights defining the boundaries of the 
usable area including threshhold lights and/or 
runway lights identifying the outer limits of 
the runways including threshhold lights as pre
scribed in Civil Aeronautics Administration 
Technical Standard Order N- lb . Lights of the 
open flame type (flare pots) are not considered 
satisfactory runway lights except in an emer
gency or when required by other extenuating 
circumstances. 

(2) Lights either of a permanent or port
able type shall be provided and operated to il
luminate the ramp, apron, and passenger load
ing area. 

(3) Obstructions on and in the vicinity of 
the airport shall be obstruction lighted insofar 
as practicable in accordance with the criteria 
contained in Civil Aeronautics Administration 
Obstruction Marking Manual.3 

(4) An airport beacon either of a rotating 
or combination of rotating beacon and flashing 
code beacon shall be provided and operated 
continuously from sunset to sunrise. In this 
respect, the criteria contained in Civil Aeronau
tics Administration Technical Standard Order 
N-19 shall apply. 

(g) Navigation, Communication Aids and 
Traffic Control. These facilities shall be suita
ble for the type of operations to be conducted. 

(Published in 18 F. E. 6615, October 17, 1953; 
amended 18 F. R. 6732, October 23, 1953, effective 
January 1, 1954.) 

40.34-1 Communications facilities required 
for air route traffic control (CAA policies which 
apply to sec. 40-34 (b) ) • The communications 
system used by the air carriers should consist 
of air-ground radiotelephone facilities and 
point-to-point radio or landline facilities. 
Point-to-point communication facilities used 
between a ground office or communication sta-

3 TSO N-2a, when published, will contain the obstruction 
lighting criteria. 
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TION OF AN AIR CARRIER AND AIR ROUTE TRAFFIC CON
TROL SHOULD BE A DIRECT INTERPHONE OR a TELEPHONE 
OR OTHER FACILITY APPROVED BY THE ADMINISTRATOR. 

UPON PRIOR NOTIFICATION OF AN AIR CARRIER, THE 
ADMINISTRATOR MAY PERMIT THE USE OF C A A 
COMMUNICATIONS FACILITIES ON A REGULAR BASIS 
FOR THE HANDLING OF AIR ROUTE TRAFFIC CONTROL 
MESSAGES. DIRECT PILOT-TO-CONTROLLER RADIO COM
MUNICATIONS MAY BE USED ON A REGULAR BASIS BY 
AN AIR CARRIER WITHOUT NOTIFICATION TO THE A D 
MINISTRATOR FOR SUCH USE. 

WHEN AN AIR CARRIER CONDUCTS OPERATIONS 
THROUGH AN AIR ROUTE TRAFFIC CONTROL CENTER AREA 
IN WHICH A LANDING IS NOT MADE, AND IN WHICH 
THERE IS NO C A A OR NON-GOVERNMENT AIR-GROUND 
RADIO COMMUNICATION SYSTEM USED ON A REGULAR 
BASIS, THE AIR CARRIER SHOULD PROVIDE ADEQUATE 
DIRECT INTERPHONE SERVICE, WITH PRIORITY GIVEN 
TO THE HANDLING OF AIR ROUTE TRAFFIC CONTROL MES
SAGES, BETWEEN THE APPROPRIATE NON-GOVERNMENT 
AIR-GROUND RADIO STATION AND THE APPROPRIATE 
AIR ROUTE TRAFFIC CONTROL UNITS. 

(Published in 19 F. R. 2S01, May 15.1954.) 

40 .37-1 Servicing and maintenance facili
ties (CAA policies which apply to sec. $0.-37). 

(A) General. IN DEMONSTRATING OR PROVING 
TO THE SATISFACTION OF THE ADMINISTRATOR THAT 
HOUSING, FACILITIES, EQUIPMENT, AND MATERIALS ARE 
ADEQUATE, THE AIR CARRIER MAY BE GUIDED BY CIVIL 
AERONAUTICS MANUAL 52, SECTION 52.21 AND SEC
TIONS 52.30 THROUGH 52.36, INSOFAR AS APPLICABLE 
TO HIS AIRCRAFT AND MAINTENANCE SYSTEM. 

(B) Facilities provided by other agencies. 
THE AIR CARRIER WILL BE REQUIRED TO SHOW THAT 
AGENCIES CONTRACTING TO PERFORM MAJOR OVER
HAULS, REPAIRS, OR ALTERATIONS FOR THE AIR CARRIER 
ARE THOSE SPECIFIED UNDER SECTION 18.10 ( B ) , ( D ) , 
OR (E) OF THIS SUBCHAPTER. 

(Published in IS F. R. S609. December 22,1953, effec
tive January 1, 1954.) 

MANUAL REQUIREMENTS 

40 .51-1 Contents of manual—Methods and, 
procedures for maintaining weight and balance 
control (CAA policies which apply to sec. Jfl.51 
(a) (19)). 

(A) General. THE AIR CARRIER MAY UTILIZE 

ANY LOADING SCHEDULE, PROCEDURE, OR MEANS BY 

WHICH THE AIR CARRIER CAN SHOW THAT THE AIRCRAFT 

IS PROPERLY LOADED AND WILL NOT EXCEED AUTHOR
IZED WEIGHT AND BALANCE LIMITATIONS DURING 
OPERATION. 

B Y WHATEVER METHOD USED, THE AIR CARRIER 
SHOULD ACCOUNT FOR ALL PROBABLE LOADING CONDI
TIONS WHICH MAY BE EXPERIENCED IN SERVICE AND 
SHOW THAT THE LOADING SCHEDULE WILL PROVIDE 
SATISFACTORY LOADING. LOADING SCHEDULES MAY 
BE APPLIED TO INDIVIDUAL AIRCRAFT OR TO A COM
PLETE FLEET. UNLESS OTHERWISE AUTHORIZED, A COPY 
OF PERTINENT LOADING DATA SHOULD BE CARRIED IN 
EACH AIRCRAFT. WHEN AN AIR CARRIER OPERATES 
SEVERAL TYPES OR MODELS OF AIRCRAFT, THE LOADING 
SCHEDULE, WHICH MAY BE INDEX TYPE, TABULAR 
TYPE, OR A MECHANICAL COMPUTER, WILL BE IDENTI
FIED WITH THE TYPE OR MODEL OF AIRCRAFT FOR WHICH 
IT IS DESIGNED. 

(B) Loading provisions. ALL SEATS, COM
PARTMENTS, AND OTHER LOADING STATIONS WILL BE 
PROPERLY MARKED, AND THE IDENTIFICATION USED 
WILL CORRESPOND WITH THE INSTRUCTIONS ESTAB
LISHED FOR COMPUTING THE WEIGHT AND BALANCE OF 
THE AIRCRAFT. WHEN THE LOADING SCHEDULE PRO
VIDES BLOCKING OFF OF SEATS OR COMPARTMENTS IN 
ORDER TO REMAIN WITHIN THE CENTER OF GRAVITY 
LIMITS, EFFECTIVE MEANS WILL BE PROVIDED TO AS
SURE THAT SUCH SEATS OR COMPARTMENTS ARE NOT 
OCCUPIED DURING OPERATIONS SPECIFIED. CARGO 
COMPARTMENTS WILL BE PLACARDED SHOWING THE 
MAXIMUM WEIGHT OF EACH COMPARTMENT, AND 
SUCH PLACARDS WILL BE READILY LEGIBLE TO THE LOAD
ING PERSONNEL. INSTRUCTIONS WILL BE PREPARED 
FOR CREW MEMBERS, CARGO HANDLERS, AND OTHER 
PERSONNEL CONCERNED, GIVING COMPLETE INFORMA
TION NECESSARY REGARDING DISTRIBUTION OF PAS
SENGERS, CARGO, FUEL, AND OTHER ITEMS. INFOR
MATION RELATIVE TO MAXIMUM CAPACITIES AND 
OTHER PERTINENT LIMITATIONS AFFECTING THE WEIGHT 
OR BALANCE OF THE AIRCRAFT WILL BE INCLUDED IN 
THESE INSTRUCTIONS. WHEN IT IS POSSIBLE BY AD
VERSE DISTRIBUTION OF PASSENGERS TO EXCEED THE 
APPROVED C G LIMITS OF THE AIRCRAFT, SPECIAL IN
STRUCTIONS WILL BE ISSUED TO THE APPROPRIATE CREW 
MEMBERS SO THAT THE LOAD DISTRIBUTION CAN BE 
MAINTAINED WITHIN THE APPROVED LIMITATIONS. 

(C) Terms, descriptions, and general stand
ards. FOR THE PURPOSE OF WEIGHT AND BALANCE 

CONTROL, THE FOLLOWING TERMS, DESCRIPTIONS, AND 

GENERAL STANDARDS WILL APPLY. DEVIATIONS FROM 

THESE STANDARDS BY THE INDIVIDUAL OPERATOR DUE 
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to the nature of his operation will be acceptable. 
(1) Empty weight. The empty weight 

of an aircraft is considered to be the maximum 
gross weight less the following: 

( i) All fuel and oil, excepting system 
fuel and oil. 4 

(i i) Drainable antidetonant injector and 
de-icing fluids. 

(iii) Crew and baggage. 
(iv) Passengers and cargo (revenue and 

nonrevenue). 
(v) Removable passenger service equip

ment, food, magazines, etc., including drainable 
washing and drinking water. 

(vi) Emergency equipment (overwater, 
tropical, frigid). 

(vii) Other equipment, variable for 
flights. 

(viii) Flight spares (spark plugs, wheel, 
cylinder, etc.). 

(2) Operating weight. The basic operat
ing weight established by the air carrier for a 
particular model aircraft will include the fol
lowing standard items of the operator in addi
tion to the empty weight of the aircraft unless 
otherwise specified: 

( i) Normal oil quantity. 
(ii) Antidetonant injector and de-icing 

(winter) fluids. 
(iii) Crew and baggage. 
(iv) Passenger service equipment, in

cluding washing and drinking water, maga
zines, etc. 

(vi) All other items of equipment con-
for all flights. 

(v) All other items of equipment con
sidered standard by the air carrier concerned. 

( 3 ) Aircraft, zero fuel weight. The zero 
fuel weight of an aircraft is the maximum 
weight authorized for such aircraft without 
fuel. The weight of fuel carried in the fuse
lage, or equivalent locations, will be deducted 
from such maximum. When zero fuel weight 
limitations or equivalent restrictions are speci
fied, proper provision for loading will be made 

* System fuel and oil Is that amount required to fill both 
systems and the tanks, where applicable, up to the tank out
lets to the engines. When oil is used for propeller feathering, 
such oil is included as system oil. 

by the operator so that such structural limita
tions are not exceeded. 

(d) Aircraft weights. Aircraft weight and 
balance control will contain provisions for de
termining aircraft weights in accordance with 
the following procedures: 

( 1 ) Individual aircraft weights and 
changes. The loading schedule may utilize the 
individual weight of the aircraft in computing 
pertinent gross weight and balance. The indi
vidual weight and balance of each aircraft will 
be reestablished at the specified reweighing 
periods. It also will be reestablished whenever 
the accumulated changes to the operating 
weight exceeds plus or minus one-half of 1 
percent of the maximum landing weight or the 
cumulative change in CG position exceeds one-
half of 1 percent of the M A C . 

(2) Fleet weights, establishment and 
changes. For a fleet or group of aircraft of the 
same model and configuration, an average oper
ating fleet weight may be utilized if the operat
ing weights and CG positions are within the 
limits established herein. The fleet weight will 
be calculated on the following basis: 

( i) An operator's empty fleet weight will 
be determined by weighing aircraft according 
to the following table: For fleet of 1 to 3 , weigh 
all AIRCRAFT; FOR fleet of 4 TO 9, weigh 3 aircraft 
plus a.t least 5 0 percent of the number over 3 ; 
for fleet of over 9, weigh 6 aircraft plus at least 
1 0 percent of the number over 9. 

( i i ) In choosing the aircraft to be 
weighed, the aircraft in the fleet having the 
highest time since last weighing should be se
lected. When the average empty weight and 
CG position has been determined for aircraft 
weighed and the basic operating fleet weight 
(winter and summer, if applicable) established, 
necessary data should be computed for aircraft 
not weighed but which are considered eligible 
under such fleet weight. I f the basic operating 
weight of any aircraft weighed or the calculated 
basic operating weight of any of the remaining 
aircraft in the fleet varies by an amount more 
than plus or minus one-half of 1 percent of the 
maximum landing weight from the established 
basic operating fleet weight or the CG position 
varies more than plus or minus one-half of 1 
percent of the M A C from the fleet weight CG, 
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that airplane will be omitted from that group 
and operated on its actual or calculated oper
ating weight and C G position. If it falls within 
the limits of another fleet or group, it may then 
become part of that operating fleet weight. In 
cases where the aircraft is within the operating 
fleet weight tolerance but the C G position varies 
in excess of the tolerance allowed, the aircraft 
may still be utilized under the applicable oper
ating fleet weight but with an individual C G 
position. 

{iii) Eeestablishment of the operator's 
empty fleet weight or the operating fleet weight 
and corresponding C G positions may be accom
plished between weighing periods by calculation 
based on the current empty weight of the air
craft previously weighed for fleet weight pur
poses. Weighing for reestablishment of all 
fleet weights will be conducted on a 2-year 
basis unless shorter periods are desired by the 
air carrier. 

(E) Establishing initial weight before use 
in air carrier service. Prior to being used in 
air carrier service, each aircraft will be weighed 
and the empty weight and center of gravity 
location established. New production transport 
category aircraft delivered to air carriers nor
mally are weighed at the factory and are eligible 
for air carrier operations without reweighing 
if the weight and balance records have been ad
justed for alterations or modifications to the air
craft. Aircraft transferred from one air carrier 
to another need not be weighed prior to utili2a-
tion by the latter unless more than 24 calendar 
months have elapsed since last weighing. 

(4) Periodic weighing—Aircraft using 
individual weights. Aircraft operated under a 
loading schedule utilizing individual aircraft 
weights in computing the gross weight will be 
weighed at intervals of 24 calendar months. 
An air carrier may, however, apply for exten
sion of this weighing period for a particular 
model aircraft, when pertinent records and 
actual routine weighing during the preceding 
24 months of air carrier operation show that 
weight and balance records maintained are suffi
ciently accurate to indicate aircraft weights 
within the established limitations. Such appli
cation should be limited to increases in incre
ments of 12 months and will be substantiated in 

each instance with at least two aircraft weigh
ings. Increases may not be granted which ex
ceed a time which is equivalent to the aircraft 
overhaul period. 

(5) Periodicweighing, aircraft using "fleet 
weights? Aircraft operating under fleet 
weights should be weighed in accordance with 
procedures outlined for the establishment of 
fleet weights. Since each fleet weight will be 
reestablished every 2 years and a specified num
ber of aircraft weighed at such periods, no addi
tional weighing is considered necessary. A 
rotation program should, however, be incorpo
rated so all aircraft in the fleet will be reweighed 
periodically. 

(6) Weighing procedure. Normal precau
tions, consistent with good practices in the 
weighing procedure, such as checking for com
pleteness of the aircraft and equipment, deter
mining that fluids are properly accounted for, 
and that weighing is accomplished in an en
closed building preventing the effect of the 
wind, will prevail. Any acceptable scales may 
be used for weighings provided they are prop
erly calibrated, zeroed and used in accordance 
with the manufacturer's instructions. Each 
scale should have been calibrated, either by the 
manufacturer or by a civil Department of 
Weights and Measures, within 1 year prior to 
weighing any aircraft for this purpose unless 
the air carrier can show evidence which war
rants a longer period between calibrations. 

(e) Passenger weights. The air carrier may 
elect to use either the actual passenger weight 
or the average passenger weight to compute 
passenger loads over any route, except in those 
cases where nonstandard weight passenger 
groups are carried. Both methods may be used 
interchangeably provided only one method is 
used for any flight from originating to termi
nating point of the particular trip or flight in
volved, except as indicated in subparagraph (S) . 
Provisions will be incorporated in the load man
ifest to clearly indicate to personnel concerned 
whether actual or average passenger weights 
are to be used in computing the passenger load. 

(1) Actual passenger weight. Actual pas
senger weight may be determined by scale 
weighing of each passenger prior to boarding 
the aircraft, and such weight is to include minor 
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articles carried on board by the passenger. I f 
such articles are not weighed, the estimated 
weight is to be accounted for. The actual pas
senger weight may also be determined by ask
ing each passenger his weight and adding 
thereto a predetermined constant to provide 
for handcarried articles and also to cover pos
sible seasonal effect upon passenger weight due 
to variance in clothing weight. This constant 
may be approved for an air carrier on the basis 
of a detailed study conducted by the operator 
over the particular routes involved and during 
the extreme seasons when applicable. 

(2) Average passenger weight. An aver
age weight of 160 pounds (summer) may be 
used for each adult passenger during the cal
endar period of May 1 through October 31. 

An average weight of 165 pounds (winter) 
may be used for each adult passenger during the 
calendar period from November 1 through April 
30. 

An average weight of 80 pounds may be used 
for children between the ages of 3 and 12. 
Children above 12 years of age are classified as 
adults for the purpose of weight and balance 
computations. Children less than 3 years old 
are considered "babes in arms." 

The average passenger weight includes minor 
items normally carried by a passenger. 

(3) Nonstandard iveight groups of pas
sengers. The average passenger weight method 
will not be used in the case of flights carrying 
large groups of passengers whose average 
weight obviously does not conform with the 
normal standard weight. Actual weights will 
be used when a passenger load consists to a 
large extent of athletic squads or other special 
group which is smaller or larger than the U. S. 
average. "Where such a group forms only a 
part of the total passenger load, the actual 
weights may be used for such group and average 
weights used for the balance of the passenger 
load. In such instances, a notation will be made 
on the load manifest, indicating number of per
sons in the special group and identifying the 
group (i. e. football squad, Blank Nationals, 
etc.). 

( f ) Crew weight. The actual weight of 
crew members may be used or the following 

approved average weights may be utilized: 
(1) Male cabin attendants 150 pounds; 

female cabin attendants 130 pounds. 
(2) All other crew members 170 pounds. 

(g) Passenger and crew baggage. Proce
dures should be provided so that all baggage, 
including that carried on board by the pas
sengers, is properly accounted for. I f desired 
by the air carrier, a standard crew baggage 
weight may be used. 

(h) Center of gravity travel during flight. 
The air carrier will show that the procedures 
fully account for the extreme variations in 
center of gravity travel during flight caused by 
all or any combination of the following vari
ables: 

(1) The movement of a number of passen
gers and cabin attendants equal to the placarded 
capacity of the lounges or lavatories from their 
normal position in the aircraft cabin to such 
lounge or lavatory. I f the capacity of such 
compartment is one, the movement of either one 
passenger or one cabin attendant, whichever 
most adversely affects the CG condition will be 
considered. When the capacity of the lavatory 
or lounge is two or more, the movement of that 
number of passengers or cabin attendants from 
positions evenly distributed throughout the air
craft may be used. Where seats are blocked off, 
the movement of passengers and/or cabin at
tendants evenly distributed throughout only the 
actual loaded section of the aircraft will be used. 
The extreme movements of the cabin attendants 
carrying out their assigned duties within the 
cabin will be considered. The various condi
tions will be combined in such a manner that the 
most adverse effect on the CG will be obtained 
and so accounted for in the development of the 
loading schedule to assure the aircraft being 
loaded within the approved limits at all times 
during flight. 

(2) Landing gear retraction. Possible 
change in CG position due to landing gear re
traction will be investigated and results ac
counted for. 

(3) Fuel. The effect on the CG travel of 
the aircraft during flight due to fuel used down 
to the required reserve fuel or to an acceptable 
minimum reserve fuel established by the air car
rier will be accounted for. 
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deviation shall include all supporting data and 
shall be forwarded to the C A A Aviation 
Safety District Office charged with the overall 
inspection of the air carrier's operations. 

(Published in 18 F. R. 8678, December 24, 1953, 
effective January 1, 1954.) 

40.70-2 Accuracy of data (CAA policies 
which apply to sec. £0.70 ( 6 ) ) . The charts and 
data prepared by the air carrier for use of flight 
and operations personnel should be prepared 
with sufficient accuracy and clarity that the 
gross weight and runway length values for 
specific operating conditions can be reproduced 
within a tolerance of one-half of 1 percent by 
an independent recheck. 

(Published in 18 P. R. 7162, November 11, 1953, 
effective January 1, 1934.) 

40.70-3 Temperature accountability (CAA 
policies which apply to sec. 40.70 (c)). The 
maximum permissible weight for a given takeoff 
should be equal to the lowest of three values 
determined separately by consideration of (a) 
accelerate-stop, (b) takeoff and climb out to a 
50-foot height and (c) the obstacle clearance 
condition. The established temperature ac
countability correction factors appearing in the 
Airplane Flight Manuals are applied to the 
takeoff weights determined by the accelerate-
stop and climb out to a 50-foot height. These 
values may be used individually or in combina
tion, i. e., if a runway is considerably longer 
than is requix-ed to meet the accelerate-stop and 
climb out to 50-foot requirements standard 
temperature, then at temperatures higher than 
standard, takeoff weight need not be reduced 
as long as additional runway length is avail
able. When the temperature reaches a value at 
which no additional runway length l'emains, 
then a reduction in weight would be necessary. 
These factors do not apply to weights deter
mined by obstacle clearance considerations. I f 
the takeoff weight at standard temperature is 
limited by obstruction clearance rather than 
by the climb out to 50 feet or by the accelerate-
stop distance, a weight reduction need not be 
made for temperatures higher than standard 
until the temperature reaches a high enough 
value to use up the existing runway between 
that used for standard temperature (limited to 
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( i ) Fuel allowance for taxiing and runup. 
The weight and balance system may pro
vide for a weight allowance of 3 pounds of fuel 
for each 100 horsepower (maximum continu
ous) available to the aircraft from all its 
engines to be added to the maximum gross 
weight of the aircraft to compensate for fuel 
used during runup and taxiing. 

(]) Records. The weight and balance sys
tem will include methods by which the air 
carrier will maintain a complete, current, and 
continuous record of the weight and center of 
gravity of each aircraft. Such records should 
reflect all alterations and changes affecting 
either the weight or balance of the aircraft, and 
will include a complete and current equipment 
list. When fleet weights are used, pertinent 
computations should also be available in indi
vidual aircraft files. 

(k) Weight of fluids. The weight of all 
fluids used in aircraft may be established on the 
basis of actual weight, a standard volume con
version, or a volume conversion utilizing appro
priate temperature correction factors to accu
rately determine the weight by computation of 
the quantity of fluid on board. 

(Published in IS F. R. S609. December 22. 1953, 
effective January 1. 1934: amended in 20 F. R. 3559, 
May 21,1053, effective June 15,1055.) 

AIRPLANE REQUIREMENTS 

40,63-1 Materially altered in design (CAA 
interpretations tchich apply to sec. $0.63 (b) 
{ ! ) ) . A type of airplane will be considered to 
be materially altered in design when the altera
tions include, but are not necessarily limited to: 

(a) Installation of powerplants other than 
the powerplants of a type similar to those with 
which the aircraft is certificated. 

(b) Major alteration to the aircraft or its 
components which materially affects the flight 
characteristics. 

(Published in IS F. R. 8611, December 22, 1953, 
effective January 1, 1954.) 

AIRPLANE PERFORMANCE OPERATING L I M I 

TATIONS; TRANSPORT CATEGORY 

40.70-1 Deviations (CAA rides which apply 
to sec. 40.70 (a)). An application for any 
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less than the full runway because of obstacles) 
and the actual length. 

(Published in 18 F. R. 7162, November 11, 1953, 
effective January 1, 1954.) 

40.71-1 Weight limitations (CAA -policies 
which apply to sec. 40.71). The limitations im
posed by section 40.71 of this part take into 
account only one operating variable, i. e., the 
elevation of the airport to be used as it affects 
the weight of the aircraft during takeoff or land
ing. Other operating variables, such as run
way length, gradient, wind and temperature, 
are considered in other sections of Part 40. 
Compliance with this section does not present 
a particular problem since the Airplane Flight 
Manual provides performance data for airports 
over a wide range of elevations. However, 
most manuals do not provide data for opera
tions at airports below sea level. Section 40.71 
should not be construed as prohibiting opera
tions from airports below sea level, since sea 
level data in the Airplane Flight Manual, being 
conservative, may be applied to such airports. 

(Published in 18 F. R. 7163, November 11, 1953, 
effective January 1, 1954.) 

40.72-1 Takeoff limitations to provide for 
engine failure (CAA policies which apply to 
sec. 40.72). 

(a) Takeoff flight path. Diagram 1 is a pic
torial representation of the relationship re
quired between the dimensions of an airport and 
its surroundings, and the performance of the 
airplane. It illustrates the takeoff flight path 
defined by the airworthiness requirements. 

(b) Airport data. Complete data concern
ing the airport dimensions and characteristics, 
such as runway lengths, runway gradients, ob
struction heights and location, airport eleva
tion, and the nature and condition of airport 
areas other than paved runways from which 
takeoffs might be made, are necessary for the 
determination of permissible takeoff weights. 
The most nearly complete and satisfactory 
source of such data is the series of Airport 
Obstruction Plans prepared by the U. S. De
partment of Commerce Coast and Geodetic 
Survey. However, their Airport Obstruction 
Plan series does not yet completely cover the 
airports used by air carrier operators of trans

port category airplanes, and in addition, the 
Obstruction Plans do not present any data 
showing the nature or condition of runway sur
faces or other airport areas suitable for use 
in takeoff and landing. Furthermore, the Ob
struction Plans necessarily contain data which 
may be several months old and which may not 
completely conform to the existing obstruc
tions. Therefore, it may be necessary, for the 
air carrier operator, to supplement its data 
with information obtained from other sources. 
However, gross weight data calculated on the 
basis of such data should be rechecked or re
calculated as soon as appropriate data from 
the Coast and Geodetic Survey becomes 
available. 

(c) Runways. 
(1) Normally, only paved runways will be 

approved for use in takeoff. However, in some 
cases there may be a defined rectangular area 
hereinafter designated as a stopway at the end 
of a runway in the direction of takeoff, selected 
and approved as a suitable area, in which the 
aircraft can be stopped after an interrupted 
takeoff. The stopway should have the same 
width as the runway it augments. The stopway 
should be so prepared or constructed as to 
enable the aircraft to come to a stop on it with
out hazard at the operating speeds that might 
be expected in this area after an interrupted 
takeoff. I f it is desired to use a stopway to 
meet the "climb to a 50-foot height" require
ment, the stopway should be suitable for the 
aircraft to traverse it at takeoff speeds without 
hazard. 

(2) In all cases the takeoff should be as
sumed to begin on the paved runway and not on 
an unpaved area. No allowance need be made 
for the length of the airplane in determining 
what should be considered to be the proper 
point for beginning the takeoff. Limitations 
established by the airport operator may make it 
necessary to stipulate that the beginning of the 
takeoff area be at some point down the runway 
from the actual end of the paving. 

(d) Turns to avoid obstructions. 
(1) Section 40.72 provides that after reach

ing a height of 50 feet, the aircraft may be 
turned with a bank not exceeding 15° to comply 
with the obstruction clearance criteria. Only 
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one turn to a definite heading should be con
sidered in detailing the takeoff path. 

( 2 ) The radius of turn resulting from a 
banked turn of 15° may be determined from the 
following formula: 

Radius of t u r n = V 2 x 0.25 feet 
where V=c l imb speed in m. p. h., T A S 

For example: at a climb speed of 120 m. p . h., 
the radius of turn for a 15° banked turn would 
be, 

1 2 0 X 1 2 0 X 0 . 2 5 = 3600 feet 
The effects of wind in altering a flight path need 
not be considered unless they are large (V4 climb 
speed) and the angle of turn is more than 45° 
from the runway heading. 

(e) Effect of runway gradient. 
( 1 ) The effect of runway gradient on the 

accelerate distance, decelerate (stopping) dis
tance, and ground run portion of the takeoff 
path may be calculated from the following 
equation or by other means by which the effects 
of gradient may be accurately or conservatively 
computed. 

where Sq=acceleration or deceleration distance 
with gradient. 

S=acceleration or deceleration distance 
without gradient. 

g=acceleration of gravity=32.2 ( f t / 
s e c 2 ) . 

V=appropr ia te speed, feet per second, 
True Air Speed (For accelerate 
and decelerate distances, use V i ? 
for the takeoff path, use V 2 ) . 

a=angle of grade with horizontal. 
The following sign conventions ( ± ) must be 
used in the above equation: 

Uphill gradient Downhill gradient 
accelerate ( — ) accelerate ( + ) 
decelerate ( + ) decelerate ( — ) 

(2) The above formula is based on certain 
simplifying assumptions, i. e., that a uniform 
grade exists and that the airplane is accelerated 
uniformly throughout the ground run. Neither 
of these assumptions may be exactly correct, 
but the errors introduced by making such 
assumptions are small provided the airplane 
acceleration and the actual point-to-point grade 

do not depart from the average values of those 
quantities by any great amount. 

(3) The effect of gradient during the climb-
out should be determined by comparing the air
plane rate of climb with the change in runway 
elevation, to determine first the weight or wind 
condition at which the airplane clears the end of 
the runway and all obstacles by an actual 50 feet 
and second, that the airplane clears all points on 
the runway after takeoff. 

(4) For purposes of simplification in calcu
lating the effect of runway gradient on the take
off flight path, an average gradient consisting 
of the difference in elevation of the two ends of 
the runway divided by the runway length may 
be used, provided that no intervening point on 
the runway lies more than 5 feet above or below 
a straight line joining the two ends of the run
way. In this case, the gradient effects on the 
acceleration portion of the takeoff flight path 
and for the accelerate-stop portion may be pre
sented together in simple chart form without in
troducing excessive errors. However, the ac
tual gradient should be used for the climb-out 
segments of the flight path and in no case should 
the gradient be greater than the first segment 
climb. 

(5) In those cases in which intermediate 
points on the runway depart more than five feet 
from the mean line, the gradient effects on the 
acceleration portions, the deceleration portion, 
and the climb portion of the flight path should 
be computed separately. An average gradient 
may be assumed for the ground run portion of 
the problem because the error resulting there
from is so small that a more rigorous treatment 
is not justified, provided a truly representative 
gradient is chosen. Where there are no re
versals or significant changes in the runway 
slope during the ground run, the average may 
be taken to be the difference in elevation between 
the starting point and the point of attaining 
takeoff climb speed, V 2 , divided by the distance 
between the two points. However, if the gra
dient is not essentially constant, an average gra
dient should be assumed that more nearly 
parallels the high-speed portion of the accelera
tion run, since the gradient has a greater effect 
on the distance traversed at high speed. The 
average gradient selected in this way will usu-
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40.76-1 Special en route limitations (CAA 
policies which apply to sec. 40.76). No attempt 
is made to classify specific types of navigational 
facilities as acceptable or unacceptable for the 
purposes of section 40.76, but each case will be 
examined on its own merits. In general, how
ever, the facility should be of a type that gives 
the pilot a continuous fix of his position with 
an error of not more than 2 miles, or a con
tinuous on-course indication with an error of 
not more than 2 miles, or a continuous indi
cation of the bearing and distance of the obsta
cle from the airplane, with an accuracy adequate 
to allow the pilot to turn away from the obstacle 
with ample clearance. Any mechanical or elec
trical facilities that are to be acceptable should 
be thoroughly reliable regardless of weather or 
other operating conditions. Such considera
tions only apply for I F R operations. 

(PUBLISHED IN 18 F. R. 7164, NOVEMBER 11, 1953, 
EFFECTIVE JANUARY 1, 1954.) 

40.77-1 Landing distance limitations; air
port of destination (CAA policies which ap
ply to sec. 40.77). 

(a) Section 40,77 establishes two major con
siderations in determining the permissible land
ing weight at the airport of destination. The 
first is that the aircraft weight will be such on 
arrival that it can be landed within 60 percent 
of the effective landing length of the most fav
orable (normally the longest) runway in still 
air. This maximum weight for an airport/air
craft configuration, once established, remains 
constant and cannot be exceeded, regardless of 
wind conditions. 

(b) The second is that consideration be given 
to the maximum weight that will be permitted 
due to the necessity of using another runway 
because of the probable wind condition, ground 
handling characteristics of the aircraft, land
ing aids, etc. This consideration may result in 
a lower gross weight than permitted in para
graph (a) of this section, in which case, dis
patch must be based on this lesser weight. 

(c) The probable wind referred to in (b) of 
this section, is the wind forecasted to exist at 
the time of arrival. 

(d) I f the forecast conditions are such that 
consideration of the requirements in section 
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ally serve for determining gradient effects on 
the acceleration distance in either the takeoff 
flight path or the accelerate-stop distance. An 
average gradient should be determined in the 
same way in determining the gradient effects 
on the stopping distance, while the actual gra
dient should be determined in checking the 
climb segment to the 50-foot point. 

(6) The operator may take advantage of the 
favorable effect of a downhill gradient on the 
takeoff flight path, if he wishes, but the UN
favorable effect of such A gradient on the stop
ping distance should be accounted for in all 
cases. 

( f ) Effects of wind. 
(1) Section 40.72 permits the use of 50 per

cent of the headwind component and requires 
consideration of 150 percent of any tailwind 
component. 

The effect of wind on runway requirements 
can be determined by use of the following equa
tion: 

( i ) For all headwind components, and 
tailwind components of 10 M. p. h. or less. 

where S w

= r u n w a y required with wind 
S = runway required, zero wind 

V 2 = take-off safety speed (m. p. h.) 
V w = — (1.5 X tailwind component) 

+ (.5 X headwind component) or, 
(i i) I f tailwind components in excess of 

10 M . p. h. are approved, the equation will be: 

s . = s ( ^ ) 2 

Alternately, the exponent can be that which is 
determined to be appropriate to the separation 
of deceleration characteristics of the airplane 
type, as applicable. 

(2) For steady wind conditions, the wind 
velocity and direction will be used in computing 
the effective headwind and tailwind compo
nents, and the MAXIMUM gust velocity and most 
unfavorable direction will be used in computing 
the erosswind component. 

(PUBLISHED iD 18 F. R. 7163, NOVEMBER 11, 1953, 
EFFECTIVE JANUARY 1, 1954: AMENDED IN 1FT F. R. 3327, 
JUNE 5. 1954. EFFECTIVE JUNE 20, 1954: AMENDED IN 19 
F. R. 7451, NOVEMBER 19, 1954. EFFECTIVE NOVEMBER 30. 
1954; AMENDED 20 F. R. 3559, MAY 21, 1955, EFFECTIVE 
JUNE 15, 1955.) 
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40.77 (b) would preclude a landing at the in
tended destination, the aircraft may be dis
patched if an alternate airport is designated 
which permits compliance with section 40.78. 

(e) (1) I f a flight has been properly dis
patched, but arrives at the destination with a 
weight higher than anticipated due to unex
pected wind conditions or fuel consumption, sec
tion 40.77 (b) should not be construed as pro
hibiting a landing at the overweight condition, 
provided the crosswind and/or tailwind operat
ing limitations are not exceeded. 

(2) I f conditions are such that the cross-
wind and/or tailwind limitations will be ex
ceeded the flight must proceed to its alternate, 
if one has been named to meet the requirements 
of section 40.77 ( b ) . However, if an alternate 
was not provided, and upon arrival the wind 
conditions were such that the crosswind and/or 
tailwind limitations would be exceeded, the pilot 
should exercise the authority granted him in 
section 40.360 (a ) . 

( f ) For application of the wind components 
as allowed in section 40.77 ( b ) , refer to section 
40.72-1 ( f ) . 

(Published in 18 F . R. 7164, November 11, 1933, effec
tive January 1, 1954.) 

Airp lane P e r f o r m a n c e Opera t ing Limi
tat ions; Nont ranspor t Category 

40.90-1 Performance data (CAA rules 
which apply to sec. 40.90), Performance data 
published by the Administrator to determine 
performance requirements in relation to the air
ports to be used and the areas to be traversed 
are set forth in figures 1 through 1 0 5 and sec
tion 40.91-1 ( b ) . For the purpose of determin
ing performance data, figures 1, 3, 6 and 6A, 
"paved runway" shall mean paved with asphalt 
or concrete. Figures 2,4,7 and 7A shall be used 
for all other runway surfaces, except in indi
vidual cases where the Administrator finds that 
a particular runway surface justifies the use of 
the paved runway data or a specific correction 
factor. Data based on flight tests conducted 
under the supervision of C A A Aircraft Fjngi-

c T h e charts are presented in graph form for selected 
values. Other values may be determined by interpolation or 
extrapolation, provided the operating and structural limita
tions are not exceeded. Examples which explain the use of 
figures 1 to 10, inclusive, will be found in the Appendix. 

neering Division and approved by the Admin
istrator may be used in lieu of the published 
data. An application for any deviation shall 
include all supporting data and shall be for
warded to the C A A Aviation Safety District 
Office charged with the overall inspection of the 
air carriers' operations. 

(Published in 18 F . R. 8078, December 24, 1953; 
amended 19 F. R. 747, February 9, 1954.) 

40.91-1 Takeoff limitations (CAA rules 
which apply to sec. 40.91). 

(a) Figures 1, 2, 3, 4, 8, 9, and 10 shall be 
used in determining takeoff limitations. The 
weight of de-icing equipment, when installed, 
must be included in the computations of allow
able takeoff weights. 

(b) I f the gradient of the runway exceeds 
y2 percent, the effect of the total average 
gradient shall be accounted for. The effect of 
gradient shall be calculated as shown In figure 
11 or by any other method by which the effect 
of gradient may be accurately or conservatively 
computed. 

(c) The maximum allowable takeoff weight 
from sod runways shall be the lesser gross 
weight as determined by application of the ef
fective length to the appropriate takeoff table 
(figure 1 or 3) and by application of the actual 
runway length to the corresponding takeoff 
table (figure 2 or 4 ) . Figures 1 and 3 are used 
to determine the maximum allowable gross 
weight which will permit the aircraft to take off 
within the effective runway length, while fig
ures 2 and 4 are used to determine the maximum 
allowable gross weight which will permit the 
particular aircraft to be accelerated and 
brought to a full stop within the actual length 
of available runway. 

(Published in I S F . R. 8679, December 24, 1053, 
effective January 1, 1954; amended in 19 F. E . 5658, 
September 8, 1954, effective October 1, 1954.) 

40.91-2 Takeoff limitations (CAA policies 
which apply to sec. 40.91). 

(a) The maximum tailwind component 
should be 10 m. p. h. unless another value has 
been approved by the Administrator. 

(Published in 18 F. R. 6617, October 17, 1953, effec
tive January 1, 1S54; amended in 19 F. R . 3328, June 
5,1954, effective June 20,1954.) 
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40.92-1 En route limitations (CAA rules 
wkieh apply to sec. $32). 

(a) Figure 5 shall be used in determining 
the en route limitations. An application for 
approval of "drift-down" procedures shall in
clude all supporting data. The application will 
be forwarded to the C A A Aviation Safety Dis
trict Office charged with the overall inspection 
of the air carriers operations. 

(Published in 18 F. R. S6T9, December 24, 1953, 
effective January 1, 1954.) 

40.93-1 Landing distance limitations (CAA 
rules which apply to sec. IflSlS). 

(a) Figures 6, 8, 9, and 10 shall be used in 
determining landing distance limitations on 
paved runways. 

(b) Figures 7, 8, 9. and 10 shall be used in 
determining landing distance limitations on sod 
runways. 

(Published in 18 F. R. S679. December 24, 1933, 
effective January 1, 1954.) 

40.93-2 Landing distance limitations ; air-
port of destination (CAA policies which apply 
to sec. 40J93). 

(a) Section 40.93 establishes two major con
siderations in determining the permissible land
ing weight at the airport of destination. The 
first is that the aircraft weight will be such on 
arrival that it can be landed within 60 percent 
of the effective landing length of the most fa
vorable (normally the longest) runway in still 
air. This maximum weight for an airport/air-
craft configuration, once established, remains 
constant and cannot be exceeded, regardless of 
wind conditions. 

(b) The second is that consideration be given 
to the maximum weight that will be permitted 
due to the necessity of using another runway 
because of the probable wind condition, ground 
handling characteristics of the aircraft, land
ing aids, etc. This consideration may result in 
a lower gross weight than permitted in para
graph (a) of this section, in which case, dispatch 
must be based on this lesser weight. 

(c) The probable wind referred to in para
graph (b) of this section is the wind forecasted 
to exist at the time of arrival. 

(d) I f the forecast conditions are such that 
consideration of the requirements in section 
40.93 (a) (2) would preclude a landing at the 

intended destination, the aircraft may be dis
patched if an alternate airport is designated 
which permits compliance with section 40.94. 

(e) I f a flight has been properly dispatched, 
but arrives at the destination with a weight 
higher than anticipated due to unexpected wind 
conditions or fuel consumption, section 40.93 
(a) (2) should not be construed as prohibiting 
a landing at the overweight condition, provided 
the crosswind and/or tailwind operating limita
tions are not exceeded. 

If conditions are such that the crosswind 
and/or tailwind limitations will be exceeded, 
the flight must proceed to its alternate, if one 
has been named to meet the requirements of 
section 40.93 (a) (2 ) . However, if an alternate 
was not provided, and upon arrival the wind 
conditions were such that the crosswind and/or 
tailwind limitations would be exceeded, the pilot 
should exercise the authority granted him in 
section 40.360 (a ) . 

( f ) For application of the wind components 
as allowed in section 40.93 (a) (2) , refer to 
section 40.72-1 ( f ) . 

(g) The maximum tailwind component 
should be 10 m. p. h,, unless another value has 
been approved by the Administrator. 

(Published in IS F. R. 0017, October 17,1953, effective 
January 1,1954; amended in 19 F. R. 3328, June 5,1954, 
effective June 20, 1954.) 

40.94—1 Landing distance limitations; al
ternate airports (CAA rules which apply to sec. 
lfi.94). 

(a) Figures 6A, 8, 9, and 10 shall be used in 
determining landing distance limitations on 
paved runways. 

(b) Figures 7A, 8, 9, and 10 shall be used 
in determining landing distance limitations on 
sod runways. 

(Published in 19 F. R. 5659, September 8, 1954, 
effective October 1, 1954.) 

Special Airworthiness Requ i rement s 

40.153-1 Carriage of cargo in passenger com
partments (CAA policies which apply to sec. 
iO.163). Normally the stowage of cargo in pas
senger compartments should be accomplished 
by utilizing the forward rows of seats in the 
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passenger cabin. Such a practice is permissible 
by section 40.153: Provided, That the require
ments specified in paragraphs (a) through (e) 
of section 40.153 are complied with. However, 
there may be instances where it might be desir
able to carry cargo in the form of an unusually 
shaped object which would not lend itself to 
normal stowage practice. I f safety is not ad
versely affected and the carriage of such cargo 
is in the public interest, the Administrator will 
authorize deviations from the requirements of 
section 40.153. The authorization for such de
viation will be based solely on the merits of each 
individual case, and no blanket authorization 
will be granted. In the event that cargo stowed 
in the forward end of the passenger cabin is 
of sufficient size or volume so as to obscure the 
passengers' view of the "seat belt" and "no 
smoking" sign, an auxiliary sign or some other 
means for proper notification of passengers will 
be provided. 

(PUBLISHED IN 18 F. R. 6617, OCTOBER 17,1953, EFFECTIVE 
JANUARY 1, 1954; AMENDED IN 18 F. R. 8611, DECEMBER 
22, 1953, EFFECTIVE JANUARY 1, 1954.) 

Inst rument and E q u i p m e n t f o r Al l 
Opera t ions 

40.170-1 Approval of aircraft instruments 
and equipment for all operations (CAA inter
pretations which apply to sec. 40.170 (a)). In
struments and equipment specified in sections 
40.171, 40.172, and 40.230 through 40.232 must 
be approved in accordance with one or more of 
the following methods: 

(a) Instruments and equipment which are 
accepted as part of the aircraft on original 
certification. 

(b) Instruments and equipment manufac
tured in accordance with (TSO) Technical 
Standard Orders and installed in accordance 
with approved repair and alteration procedures 
or on original aircraft certification. 

(c) Instruments and equipment manufac
tured in accordance with a ( C A A T C ) Type 
Certificate and installed on original aircraft cer
tification or subsequent repair and alteration 
approval. 

(d) Instruments and equipment approved 

by the Administrator in accordance with stand
ard repair and alteration procedure. 

(PUBLISHED IN 18 F. R. 8611, DECEMBER 22,1953, EFFEC
TIVE JANUARY 1, 1954.) 

40.170-2 Determination of operable condi
tion of radio equipment (CAA interpretations 
which apply to sec. lfi.170 (c)). Radio equip
ment specified in sections 40.230 through 40.232 
which is of such complex nature that it cannot 
be accurately checked for operable condition 
prior to takeoff, except by special ramp or shop 
performance check procedures, may be deemed 
to have been determined operable if equipment 
in this category is comprehensively checked for 
satisfactory operational performance during 
the last comprehensive performance check speci
fied in the Operations Specifications, Aircraft 
Maintenance (other than preflight or daily), of 
the air carrier using such equipment coupled 
with frequent in-flight checks by pilots during 
regular operations. 

(PUBLISHED IN 18 F. IT. 8611, DECEMBER 22,1953, EFFEC
TIVE JANUARY 1, 1954.) 

40.173-1 Hand fire extinguishers for crew, 
passenger, and cargo compartments (CAA 
interpretations which apply to sec. 4-0.173 (b)). 
Approved extinguishers are extinguishers which 
have been approved by the Administrator or 
by the Underwriters Laboratories (TIL), the 
Factory Mutual Laboratories ( F M L ) , or any 
other agency which may be deemed qualified 
by the Administrator in accordance with section 
4b.l8. 

(PUBLISHED IN 18 F. R. 8612, DECEMBER 22, 1953, 
EFFECTIVE JANUARY 1, 1954.) 

40.175-1 Power supply and distribution sys
tems (CAA interpretations which apply to sec. 
40.175 (c)). 

(a) Aircraft having a power supply and 
distribution system which meets the require
ments of sections 4b.606 (a ) , ( b ) , and (c) ; 
4b.612 ( e ) ; 4b.622 (a) and ( b ) ; 4b.623; 4b625; 
4b.650 (b) of this subchapter are deemed to have 
met the requirements of section 40.175 ( c ) . 

(b) The use of common elements in the elec
trical power distribution system which do not 
meet the requirements of paragraph (a) of this 
section will be approved under the provisions 
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OF SECTION 40.175 (C) IF THEIR RECORD OF RELIA

BILITY IS SUCH THAT FAILURE IS IMPROBABLE.6 

(Published in 20 F. R. 4291, June IS, 1935, effective 
July 1. 1955.) 

Instruments and Equipment for 
Special Operations 

40.202-1 Supplemental oxygen for crew 
members (CAA interpretations which apply 
to sec. 40.202 (b) (1)). THE PHRASE, "DURING 
THE PORTION OF FLIGHT IN EXCESS OF 30 MINUTES 
WITHIN THIS RANGE OF ALTITUDES" APPLIES TO ALL 
CREW MEMBERS INCLUDING THE FLIGHT CREW MEM
BERS ON FLIGHT DECK DUTY. THUS, OXYGEN IS RE
QUIRED TO BE PROVIDED FOR. AND USED BY. EACH 
MEMBER OF THE FLIGHT CREW ON FLIGHT DECK DUTY 
ONLY DURING THE PORTION OF THE FLIGHT IN EXCESS OF 
3 0 MINUTES WITHIN THIS RANGE OF ALTITUDES. 

(Published in 19 F. R. 1237. March 5. 1954, effective 
April 1. 1954.) 

40 .202-2 Oxygen requirements for standby 
crew member* (CAA interpretations which 
apply to sec. 40202 (b)). STANDBY CREW MEM
BERS WHO ARE ON CALL OR ARE DEFINITELY GOING TO 
HAVE FLIGHT DECK DUTY PRIOR TO THE COMPLETION 
OF A FLIGHT MUST BE PROVIDED WITH THE SAME 
AMOUNT OF SUPPLEMENTAL OXYGEN AS THAT PRO
VIDED FOR CREW MEMBERS ON DUTY OTHER THAN ON 
FLIGHT DECK DUTY. HOWEVER, IF THE STANDBY CREW 
MEMBERS ARE NOT ON CALL AND WILL NOT BE ON FLIGHT 
DECK DUTY DURING THE REMAINDER OF THE FLIGHT, 
THEY MUST BE CONSIDERED AS PASSENGERS WITH 
REGARD TO SUPPLEMENTAL OXYGEN. 

(Published in 19 F. R. 1237, March 5, 1954, effective 
April 1, 1954.) 

40 .202-3 Operating instructions (CAA poli
cies which apply to sec. 40.202). OPERATING IN

STRUCTIONS APPROPRIATE TO THE TYPE OF SYSTEM AND 

MASKS INSTALLED SHOULD BE PROVIDED FOR THE 

FLIGHT CREW IN THE APPROPRIATE AIR CARRIER MAN-

5 As a result of surveys conducted by the CAA during March 
and July of 1954. ir was found that by employing the stand
ards in section 40.175-1. all aircraft in service which were 
subject to the provisions of this part, with the exception of a 
limited number of DC-S aircraft. tvere acceptable from a com 
plianee viewpoint- The DC-S aircraft mentioned were not 
considered to meet the provisions of this section because a 
common circuit breaker is incorporated in the electric power 
distribution system to both ADF inverters and did not provide 
a means, snch as individual fuses or circuit breakers, to assure 
continued operation in the event the common circuit breaker 
opened as a result of fault in either inverter or ADF system. 

UAL. THESE OPERATING INSTRUCTIONS SHOULD CON
TAIN A GRAPH OR A TABLE WHICH WILL SHOW THE 
DURATION OF THE OXYGEN SUPPLY FOR THE VARIOUS 
BOTTLE PRESSURES AND PRESSURE ALTITUDES. 

(PUBLISHED IN 19 F. R. 1237, MARCH 5, 1054, EFFECTIVE 
APRIL 1, 1954.) 

40.202—4 Oxygen requirements for jump seat 
occupant (CAA policies which apply to sec. 
40.202). WHEN THE JUMP SEAT IS OCCUPIED BY A 
CHECK AIRMAN, A CREW MEMBER, OR A FLIGHT CREW 
MEMBER, AS DEFINED BY SECTION 40.5, OXYGEN 
SHOULD BE PROVIDED IN ACCORDANCE WITH THE RE
QUIREMENTS OF SECTION 40.202. THE PROVISION OF 
OXYGEN AT THE JUMP SEAT LOCATION MAY BE AC
COMPLISHED EITHER BY A PORTABLE OXYGEN UNIT OR 
AN OUTLET IN A FIXED SYSTEM. 

(Published in 19 F. R. 1237, March 5, 1954, effective 
April 1, 1934.) 

40.202—5 Oxygen requirements for infants-
in-arms (CAA policies which apply to sec. 
40.202 (c)). PROVISIONS SHOULD BE MADE FOR 
ADMINISTERING OXYGEN TO INFANTS-IN-ARMS AND 
ADDITIONAL OXYGEN SHOULD BE CARRIED WHENEVER 
AN UNUSUALLY LARGE NUMBER OF INFANTS IS CARRIED. 
THIS ADDITIONAL OXYGEN IS NEEDED ONLY WHEN 
THERE IS A PASSENGER OR INFANT FOR EACH SEAT POSI
TION AND THE NUMBER OF INFANTS NOT PROVIDED 
FOR EXCEEDS 5 0 PERCENT OF THE SEAT POSITIONS. 
ACCEPTABLE METHODS OF ADMINISTERING THE OXY
GEN TO INFANTS AND NOW USED BY MANY OPERATORS 
ARE: (A) A DISPOSABLE PLASTIC MASK WHICH CAN 
BE FITTED TO THE FACE; (B) AN INFANT SIZE B L B 
ORO-NASAL MASK, AND (C) SEMIRIGID PAPER CUPS, 
SPECIFICALLY RESERVED FOR THE PURPOSE, WHICH CAN 
BE FITTED OVER THE INFANT'S NOSE AND MOUTH, WITH 
A HOLE PUNCHED THROUGH THE BOTTOM THROUGH 
WHICH AN OXYGEN TUBE OR A Y-CONNECTOR CAN BE 
INSERTED. A N Y OTHER ACCEPTABLE METHOD MAY 
ALSO BE USED. 

(Published in 19 F. R. 1237, March 5, 1954, effective 
April 1, 1954.) 

40.202—6 Oxygen requirements for clinical 
purposes (CAA policies which apply to sec. 
40.202 (c)). THE REGULATIONS DO NOT REQUIRE 

THAT OXYGEN BE PROVIDED FOR CLINICAL PURPOSES; 

HENCE, IF THE AIR CARRIER BELIEVES THAT SUCH OXY

GEN IS TO BE DESIRED, HE SHOULD PROVIDE OXYGEN 

FOR THIS PURPOSE. IT IS SUGGESTED THAT PORTABLE 

UNITS OF ANY SIZE THE AIR CARRIER DESIRES BE USED 
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for this purpose in order that the minimum 
supply required for supplementary breathing 
purposes "will be preserved. If, however, the 
operator wishes to use a common source of sup
ply for the oxygen required by the regulations 
and for clinical purposes, he may do so if he 
provides an amount of oxygen sufficiently 
greater than that required by the regulations. 
A quantity of 300 liters S T P D would probably 
be considered as satisfying reasonable needs. 

(PUBLISHED IN 19 F. E. 1237, MARCH 5, 1954, EFFECTIVE 
APRIL 1, 1954.) 

40.203—1 Computation of supply for crew 
members in pressurized cabin aircraft (CAA 
policies which apply to sec. 4,0.203 (a)), (a) 
Cabin altitudes less than 10,000 feet. When a 
pressurized cabin aircraft is certificated to fly 
with a cabin pressure altitude no greater than 
10,000 feet, only the supply of oxygen stipulated 
by section 40.203 (a) need be provided for crew 
members. In determining this supply the 
following policies should be considered: 

(1) The supply of oxygen which should 
be provided for all crew members for the dura
tion of the flight should be computed on the 
basis of the cabin pressure altitude which would 
exist after cabin depressurization has occurred 
and the aircraft has descended to the altitude 
which would permit safe flight with respect to 
terrain clearance. (See sec. 40.203 ( c ) . ) 

(2) The operator may use the supply fur
nished for protective breathing purposes (see 
section 40 .205) for compliance with the 2-hour 
requirement for supplementary breathing oxy
gen. For example, the 300-liter S T P D supply 
per flight crew member which is the protective 
breathing supply when demand (or diluter-
demand) systems are used, will provide a 2-hour 
supplementary breathing supply for one flight 
crew member at 20,000 feet, so that both the 
minimum 2-hour supplementary breathing re
quirement and the protective breathing require
ment would be fulfilled under most emergency 
conditions resulting from loss of cabin pressure 
or from contamination of cabin air with smoke 
or poisonous gases. 

(b) Cabin altitudes greater than 10,000 feet. 
When operating a pressurized cabin aircraft 
which is certificated to fly with a cabin pressure 
altitude greater than 10,000 feet, a supply of 

oxygen for crew members computed on the basis 
of the requirements of section 40.202 (b) should 
be provided. 

(1) The oxygen supply required for pro
tective breathing purposes, as defined in section 
40.205 should be provided in addition to the 
above supply for the flight crew members on 
flight deck duty. This emergency supply may 
be used in the event of cabin pressurization 
failure. In the event that operations occur over 
terrain which require nights of such duration 
and altitude as to use up the emergency oxygen 
supplied either for protective breathing pur
poses or for the 2-hour suply following pres
surization failure, the supply should be in
creased to provide for this difference, computing 
it for crew members on the basis of section 
40.203 ( a ) . 

(2) To provide oxygen for crew members 
other than the flight crew members on flight 
deck duty in the event of cabin pressurization 
failure, a supply of oxygen in addition to the 
supplies mentioned above should be provided 
in accordance with the requirements of section 
40.203 (a) except that the total supply for these 
other crew members need not exceed that 
provided on the basis of section 40.202 (b) for 
cabin pressure altitudes in excess of 10,000 feet 
plus an additional supply necessary to satisfy 
the increased oxygen flow which might be 
needed following a pressurization failure; this 
supplement to the section 40.202 (b) supply 
should be based on the duration of flight at the 
altitudes which would permit safe flight with 
respect to terrain clearance. 

(3) During normal operation at cabin 
pressure altitudes above 10,000 feet oxygen 
should be used by each member of the flight 
crew on flight deck duty for the duration of the 
flight in excess of 30 minutes at the cabin pres
sure altitudes between 10,000 and 12,000 feet 
and for the duration of the flight at cabin pres
sure altitudes in excess of 12,000 feet. In the 
event of the loss of cabin pressurization, oxygen 
should continue to be used by the flight crew 
members on flight deck duty for the duration 
of flight at cabin pressure altitudes greater than 
10,000 feet. All other crew members may use 
oxygen according to their individual needs. 

(PUBLISHED IN 19 F. R. 1237, MARCH 5, 1954, EFFECTIVE 
APRIL 1, 1954.) 
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40.203-2 Computation of supply for passen
gers in pressurised cabin aircraft (CAA policies 
which apply to sec. 40.203 (b)). 

(a) Cabin altitudes less than 10,000 feet. 
"When a pressurized cabin aircraft is certificated 
to fly "with a cabin pressure altitude no greater 
than 10,000 feet, only the supply of oxygen 
stipulated by section 40.202 (c) need be provided 
for passengers. In determining this supply the 
following policies should be considered: 

(1) The altitude which should be used in 
computing the supply of oxygen required by 
this section should be the altitude to which the 
aircraft would descend following a cabin pres-
surization failure, considering terrain clearance 
and operating limitations. 

(2) Relative to sections 40.203 (b) (1) and 
( 2 ) , no oxygen need be provided for the first 4 
minutes following a cabin pressurization failure. 

(b) Cabin altitudes greater than 10.000 feet. 
When a pressurized cabin aircraft is certificated 
to fly with a cabin pressure altitude greater 
than 10.000 feet, the following policies should 
be considered: When the cabin pressure altitude 
is above 10,000 feet to and including 14,000 feet, 
sufficient oxygen shall be provided for 10 per
cent of the number of passengers for the dura
tion of flight between such cabin pressure alti
tudes. When the cabin pressure altitude is 
above 14,000 feet to and including 15,000 feet, 
sufficient oxygen shall be provided for 30 percent 
of the number of passengers for the duration of 
flight between such cabin pressure altitudes. 
When the cabin pressure altitude is above 15.000 
feet, sufficient oxygen shall be provided for each 
passenger for the duration of flight above such 
a cabin pressure altitude. In addition to the 
above supply of oxygen, in order to provide for 
loss of cabin pressure, the supplementary oxygen 
required by whatever portions of section 40.203 
(b) are applicable, shall be provided except that 
in no case will it be necessary to furnish a supply 
of oxygen in excess of that necessary to supply 
oxygen to 100 percent of the passengers for the 
maximum possible duration of flight at the 
maximum cabin altitude which could be at
tained under either of the normal operating or 
emergency conditions whichever is greater. 

(Published in 19 F. R. 123S, March 5, 1954. effective 
April 1, 1954.) 

40.203-3 Oxygen requirements for clinical 
purposes (CAA policies which apply to sec. 
4.0.203 (b)). The regulations do not require 
that oxygen be provided for clinical purposes; 
hence, if the air carrier believes that such oxy
gen is to be desired, he should provide oxygen 
for this purpose. It is suggested that portable 
units of any size the air carrier desires be used 
for this purpose in order that the minimum 
supply required for supplementary breathing 
purposes will be preserved. If, however, the 
operator wishes to use a common source of sup
ply for the oxygen required by the regulations 
and for clinical purposes, he may do so if he 
provides an amount of oxygen sufficiently 
greater than that required by the regulations. 
It is suggested that a quantity of 300 liters may 
be considered as satisfying reasonable needs. 

(Published in 19 F. R. 1238, March 5, 1954, effective 
April 1, 1954.) 

40.203-4 Oxygen requirements for infants-
in-arms (CAA policies which apply to sec. 
40$03 (b)). Provisions should be made for 
administering oxygen to infants-in-arms and 
additional oxygen over that required by section 
40.203 (b) should be carried whenever an un
usually large number of infants is carried. 
This additional oxygen is needed only when 
there is a passenger or infant for each seat posi
tion and the number of infants not provided for 
exceeds 50 percent of the seat positions. Ac
ceptable methods of administering the oxygen 
to infants and now used by many operators are: 
(a) A disposal plastic mask which can be fitted 
to the face; (b) an infant size BLB oro-nasal 
mask; and (c) semirigid paper cups, specifi
cally reserved for the purpose, which can be 
fitted over the infant's nose and mouth, with a 
hole punched through the bottom through 
which an oxygen tube or Y-connector can be 
inserted. Any other acceptable method may 
also be used. 

(Published in 19 F. R. 123S, March 5, 1954, effective 
April 1, 1954.) 

40,205-1 Requirement of protective breath
ing equipment imwnpressurized cabin airplanes 
(CAA rules which apply to sec. 40.205 (b)). 
Protective breathing equipment for the flight 
crew shall be required in nonpressurized cabin 
airplanes having built-in carbon dioxide fire 
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extinguisher systems in fuselage compartments 
(for example, cargo or combustion heater com
partments) ; except that protective breathing 
equipment will not be required where: 

(a) Not more than 5 pounds of carbon di
oxide will be discharged into any one such com
partment in accordance with established fire 
control procedures, or 

(b) The carbon dioxide concentration at the 
flight crew stations has been determined in ac
cordance with section 4b.484-l and found to be 
less than 3 percent by volume (corrected to 
standard sea level conditions). 

(Published in 18 F. B. 8679, December 24, 1953, 
effective January 1, 1954.) 

40.205-2 Protective breathing equipment 
and installation (CAA policies which apply to 
sec. 40.205). 

(a) Oocygen systems. The 300-liter oxygen 
supply per flight crew member required by this 
requirement is intended to be used with a de
mand type oxygen system or a diluter-demand 
type oxygen system with the lever of the diluter-
demand regulator set at "100 PERCENT 
O X Y G E N " (Automix " O F F " ) . A continuous 
flow protective breathing system with a suitable 
mask may also be used for protective breathing 
purposes providing an oxygen flow rate of 60 
liters per minute at 8,000 feet (45 liters per 
minute at sea level) is supplied to the mask and 
providing a supply of 600 liters of free oxygen 
at 70° F. and 760 mm Hg pressure is provided 
to each required flight crew member. See sec
tion 4b.651 (h) and associated manual material. 

(b) Portable equipment. Portable protec
tive breathing units of one of the types men
tioned in paragraph (a) may be used to meet 
this requirement. Portable units which are also 
intended to be used to meet the fire protection 
requirements of section 4b.380 (c) should be of 
one of the demand types; continuous flow types 
are not suitable for fighting fires in Class A or 
B cargo compartments since any unused oxygen 
escaping from around the face mask might ag
gravate the existing fire. 

(Published in 18 F. R. 6618, October 17, 1953, effec
tive January 1, 1954.) 

R a d i o Equ ipmen t 

40.230-1 Independent radio systems (CAA 

interpretations rvhich apply to sec. 4^-230). 
Radio systems are independent where each such 
system is separate and complete, and the func
tion of any part or the whole of one system is 
not dependent on the continued functioning of 
any component of the other, and in event of 
failure in one system, the other system is capable 
of continued independent operation. 

(Published in 18 F. It. 8612, December 22,1953, effec
tive January 1, 1954.) 

40.232-1 Dispatch of aircraft equipped with 
one VIIF and one low frequency radio receiver 
(CAA interpretations which apply to sec. 
40.232 (c)). When an aircraft equipped with 
one V H F radio navigation receiver and one low 
frequency radio navigation receiver is dis
patched under conditions requiring an alter
nate airport for departure or destination, such 
alternate airport must be: 

(a) An alternate airport served by both low 
frequency and VOR (or V A R ) radio naviga
tion facilities each of which has an approved 
instrument approach procedure established for 
such airport, or 

(b) An alternate airport served by a V O R 
(or V A R ) radio navigation facility, provided 
another alternate airport is specified which is 
served by a low frequency radio navigation 
facility and an approved instrument approach 
procedure is established at each such airport, or 

(c) An alternate airport for which the 
weather reports and forecasts, or a combination 
thereof, indicate that the weather conditions 
will remain at or above the weather rninimums 
prescribed in section 40.390 (c) until such 
time as the flight would arrive at such alternate 
airport. 

(Published in 19 F. R. 1410, March 13, 1954, effective 
April 1, 1954.) 

Maintenance and Inspec t ion 
Requ i remen t s 

40.241-1 Persons directly in charge of in
spection, maintenance, overhaul, or repair of 
airframes, engines, propellers, or appliances 
(CAA interpretations which apply to sec. 
40.241 (b)). The individual "directly in 
charge" is interpreted to mean each individual 
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assigned by the carrier or other person per
forming maintenance, to a position in which he 
is responsible iOT the work of a shop or station 
which performs inspections, maintenance, re
pairs, alterations, or other functions affecting 
aircraft airworthiness. Such individuals need 
not necessarily physically observe and direct 
each worker constantly, but must be available 
for consultation and decision on matters re
quiring instruction or decision from higher 
authority than that of the individuals perform
ing the work. 

(Published in i s F. R. S612. Decemher 22. 1053, effec
tive January 1, 1954.) 

Tra in ing P r o g r a m 
40.286-1 Initial crew member emergency 

training—synthetic trainers (CAA interpre
tations which apply see. 40.286 (b)). Synthetic 
trainers will be deemed to sufficiently simulate 
flight operating emergency conditions if the 
trainer is so designed as to accurately reproduce 
the placement of flight station instruments and 
controls of the particular type and model of 
aircraft for which the training is given, and the 
operation of such trainer permits accurate re
production of the instrument and control char
acteristics found in the emergency conditions 
simulated. 

(Published in IS F. R. 6619, October 17. 1953. effec
tive January 1, 1954.) 

Flight Crew M e m b e r and Dispatcher 
Qual i f icat ion 

40.302-1 Pilot check—proficiency require
ments (CAA mien which apply to sec. 40-30-2 
(b)). The following items are required by the 
Administrator to determine the proficiency of 
the pilot in command: 

(a) Equipment examination (oral or writ
ten). 

( 1 ) The equipment examination shall be 
pertinent to the type of aircraft to be flown by 
the pilot-in-command and may be given (i) in 
the air carrier's ground school, (ii) during a 
routine line check under the supervision of an 
authorized company check pilot, or (iii) during 
the proficiency check. 

(2) The examination shall at least contain 
questions relative to engine power settings, air

plane placard speeds, critical engine failure 
speeds, control systems, fuel and lubrication 
systems, propeller and supercharger operations, 
hydraulic systems, electric systems, anti-icing, 
heating and ventilating, and pressurization 
system (if pressurized). A record should be 
maintained in the pilot's file which will indicate 
the date, condition under which equipment ex
amination was given, and grade received. 

(b) Taxiing, sailing, or docking. Attention 
shall be directed to the manner in which the 
pilot-in-command conducts taxiing, sailing, or 
docking with reference to the taxi instruction 
as issued by airport traffic control or other traffic 
control agency, and taxi instruction which may 
be published in the air carrier's operations 
manual, and general regard for the safety of 
the air carrier's and other equipment which may 
be affected by taxiing, sailing, or docking 
operation. 

(c) Runup. Attention to detail in the use 
of cockpit checklist and cockpit procedure shall 
be observed on all proficiency flights. 

(d) Takeoff. For those air carriers author
ized takeoff minimums of less than E00-1, the 
pilot being examined shall whenever practica
ble execute a takeoff solely by reference to 
instruments, or at the option of the check pilot, 
a contact takeoff may be made following which 
instrument conditions shall be simulated at or 
before reaching 100 feet with the subsequent 
climb conducted solely by reference to instru
ments. The check pilot shall observe the pilot's 
ability to maintain a constant heading during 
the takeoff run, his proficiency in handling 
power, flap and gear operation during the 
critical period between takeoff (off ground) 
and reaching 500 feet. Should it become neces
sary for the check pilot to give assistance after 
becoming airborne, the maneuver shall be con
sidered as unsatisfactory. 

(e) Climbs and climbing turns. Climbs and 
climbing turns shall be performed in accordance 
with the airspeeds and power settings as pre
scribed by the air carrier or those set forth in 
the Airplane Flight Manual. The use of proper 
climb speeds and designated rates of climb shall 
be considered in determining the satisfactory 
performance of this phase of the proficiency 
flight. 
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( f ) Steep turns. Except as provided herein
after, steep turns shall consist of at least 45 
degress of bank. The turns shall be at least 
180° of duration (but need not be more than 
360°). Smooth control application, and ability 
to maneuver aircraft within prescribed limits, 
shall be the primary basis for judging per
formance. "When information is available on 
the relation of increase of stall speeds vs. in
crease in angle of bank, such information shall 
be reviewed and discussed. As a guide, the tol
erance of 100 feet plus or minus a given alti
tude shall be considered as acceptable deviation 
in the performance of steep turns. Considera
tion may be given to factors other than pilot 
proficiency which might make compliance with 
the above tolerances impractical. For example, 
where the range of vision from the safety ob
server's position is obstructed in certain types 
of aircraft while in a steep left turn, the degree 
of left bank in such instances may be reduced 
to not less than 30 degrees. 

(g ) Maneuvers (minimum, speeds). Maneu
vers at minimum speeds shall be accomplished 
while using the prescribed flap settings as set 
forth in the Airplane Flight Manual. In addi
tion, attention shall be directed to airplane per
formance as related to use of flaps vs. clean con
figuration while operating at minimum speeds. 
Attention shall be directed towards the pilot's 
ability to recognize and hold minimum control
lable airspeeds to maintain altitude and heading, 
and to avoid unintentional approaches to stalls. 

(h) Approach to stalls. Approach to stalls 
shall be demonstrated from straight flight and 
turns, with and without power. An approach 
to stall shall be executed in landing or approach 
configuration. The extent to which the ap
proach to stall will be carried and the method 
of recovery utilized shall be dictated by (1) the 
type of aircraft being flown, (2) its reaction to 
stall conditions, and (3) the limitation estab
lished by the air carrier. Performance shall be 
judged on ability to recognize the approaching 
stall, prompt action in initiating recovery, and 
prompt execution of proper recovery procedure 
for the particular make and model of aircraft 
involved. 

( i) Propeller feathering. Propeller feather
ing or the assimilation thereof shall be accom

plished in accordance with instructions set forth 
by the air carrier and be exercised at sufficient 
altitude to insure adequate safety for the per
formance of the operation. The pilot's ability 
to maintain altitude, directional control, and 
satisfactory airspeed shall be the desired pre
requisites in accomplishing this maneuver. The 
manner in which the pilot manages his cockpit 
during propeller feathering shall also be noted. 

( j ) Maneiavers (one or more engines out). 
When performing maneuvers (one or more en
gines out) the aircraft shall be maneuvered with 
a loss of 50 percent of its power units, such 
loss to be concentrated on one side of the air
craft. The loss of these power units may be 
simulated either by retarding throttles or by 
following approved feathering procedures. 
The pilot-in-command shall be required to 
maintain headings and altitude and to make 
moderate turns both toward and away from the 
dead engine or engines. Proficiency shall be 
judged on the basis of the pilot's ability to 
maintain engine-out airspeed, heading and alti
tude; to trim the airplane; and to adjust nec
essary power settings. 

(k) Rapid descent and pullout. This ma
neuver shall consist of the following steps: 
While the aircraft is in the appropriate holding 
configuration and being flown at a predeter
mined altitude, it will be assumed that the air
craft has arrived at a navigational fix and is 
cleared to descend immediately to a lower alti
tude. (The lower altitude shall be one which 
permits a descent of at least 1,000 feet.) Upon 
reaching the lower altitude, the aircraft shall be 
recovered from the rapid descent and flown on 
a predetermined heading and altitude for a 
predetermined period of time. At the end of 
the time interval, an emergency pullout shall 
be executed which will involve a change of direc
tion of at least 180°. Performance shall be 
judged on the basis of ability to establish a 
rapid descent at constant airspeed, stopping the 
descent at the minimum altitude specified with
out going below it, holding heading and altitude, 
and smooth pull-up and climb. 

(1) Ability to tune radio.1 

(m) Orientation.1 

(n) Beam bracketing.7 

* See footnote on page 30. 
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(o ) Cone identification.1 

(p) Loop orientation.'' 

(q) Approach procedures. An approach 
procedure shall be made in the aircraft on the 
letdown aid for which the lowest minimums on 
a system-wide basis are authorized and include, 
where possible, holding patterns and air traffic 
control instructions which might be used by the 
pilot in day-to-day operations. I f at the time 
of the proficiency flight the letdown aid afford
ing the lowest minimums is not in operation at 
the point the check is given, the landing aid 
which affords the next lowest minimums on a 
system-wide basis shall be used. Where a par
ticular air carrier is authorized landing mini
mums based on instrument landing systems and 
ground control approach, the predominant 
landing aid on a system-wide basis shall be 
utilized. In some cases a particular air carrier 
may be authorized its lowest landing minim-
mums on a letdown aid which is not installed 
and operating at locations where the air car
riers pilots are based. It shall be the responsi
bility of the air carrier in this case to conduct 
proficiency flights at locations where such an 
aid is installed and operating. All other 
approaches which a particular operator may 
be authorized to use, such as A D F , L F / M F 
range, VOR, and V A R shall be made and may 
be conducted in a simulator or other approved 
type trainer. A record shall be maintained 
in the pilot's file which will indicate the date 
that these approaches were performed and the 
grade received. I f these approaches ( A D F , 
L F / M F range, VOR, and V A R ) are not per
formed in a simulator or other approved type 
trainer, they shall be accomplished on the pro
ficiency flight. 

(r) Missed approach procedures. (See par
agraph (s) of this section.) 

(s) Traffic control procedures. Missed ap
proach procedures and traffic control proce
dures shall be accomplished in a manner satis
factory to the authorized check pilot. The 

'Paragraphs (It. (m>. ( D ) , (ot. and (p) shall be accom
plished in a satisfactory manner either during m a routine 
line check under the supervision of an authorized company 
check pilot, (21 in a simulated or synthetic trainer, or (31 
during the proficiency flight. A record shall be maintained 
in the pilot's file which shall indicate the date, method uti
lized, and grade received in the performance of these items-

degree of satisfactory or unsatisfactory per
formance shall be predicated on the pilot's 
ability to (1) maneuver the aircraft while per
forming these procedures, (2) follow instruc
tions either verbal or written which may be 
pertinent to the accomplishment of these pro
cedures. Paragraphs (r) and (s) of this sec
tion may be accomplished while performing 
paragraph ( q ) . 

(t) Crosswind landing. A crosswind land
ing shall be performed when practicable. 
Traffic conditions and wind velocities will dic
tate as to whether a crosswind landing is prac
ticable. Performance shall be judged on the 
technique used in correcting for drift on final 
approach, judgment in the use of flaps, and di
rectional control during rollout. 

(u) Landing under circling approach con
ditions. Landing under circling approach con
ditions shall necessitate a path of flight around 
the landing area which will require not more 
than a 180° turn but not less than a 90° turn. 
The pilot shall be judged on the basis of alti
tude and airspeed control and his ability to 
maneuver under the minimum ceiling and visi
bility conditions prescribed. 

(v) Takeoffs and landing (with engine(s) 
failures). I f it is consistent with safety, traf
fic patterns, local rules and laws, a simulated 
engine failure shall be experienced during take
off. The simulated failure shall occur at any 
time after the aircraft has passed the V i speed 
pertinent to the particular takeoff and when 
practicable before reaching 300 feet. When 
performing the landing, the aircraft shall be 
maneuvered to a landing while utilizing 50 per
cent of the available power units. The simu
lated loss of power shall be concentrated on one 
side of the aircraft. The pilot's ability to satis
factorily perform this maneuver shall be evalu
ated in the manner stated under subdivision ( i ) . 

(w) Judgment. The pilot shall demonstrate 
judgment commensurate with experience re
quired of a pilot in command of air carrier 
aircraft. 

(x) Emergency procedures. The emergency 
procedures shall be applicable to the type of 
aircraft being flown and in accordance with the 
emergency procedures prescribed by the air 
carrier. A record shall be maintained in the 
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pilot's file which will list the emergency pro
cedures accomplished, date performed, and 
grade received. 

(y ) Additional training. I f performance of 
any of the above items is unsatisfactory in the 
judgment of the check pilot he may, at his dis
cretion, give additional training to the pilot 
during the course of the proficiency check. I f 
after such training, the pilot being checked is 
still unable to demonstrate satisfactory per
formance to the check pilot, he shall not be used 
in scheduled operation until such time as he 
shall have demonstrated proficiency. 

(Published in 18 F. R. 8682, December 24, 1953, 
effective January 1, 1934.) 

40.302-2 Frequency of pilot checks (CAA 
interpretations which apply to sec. 40.302). 

(a) The carrier shall establish a base check 
month for each pilot used as a pilot-in-com-
mand. In the case of new pilots in command, 
this base check month will be the month in 
which the initial qualifying line and proficiency 
checks are given. In the event that the line and 
proficiency checks are not both given in the 
same calendar month, the base check month 
shall be the month in which the first of such 
initial qualifying checks was given. In the 
case of pilots who were currently qualified as 
pilots-in-command on January 1,1954, such base 
check month shall be the month in which the 
last 6-month check required under section 
61.112 was given. 

(b) The subsequent line checks required by 
section 40.302 (a) must be given not later than 
the end of the same calendar month as the base 
month in each succeeding calendar year. 

(c) The first of the two proficiency checks 
required by section 40.302 (b) shall be given not 
sooner than the first day of the fourth full 
month following the month in which the last 
proficiency check was given and shall be given 
not later than the end of the eighth full month 
following the month in which the last profi
ciency check was given. The second of the two 
proficiency checks required by section 40.302 
(b) must be given not later than the end of the 
same calendar month as the base month each 
succeeding calendar year. In no event shall a 
pilot be eligible to serve as pilot-in-command 

unless he has been given such a proficiency 
check within the last 8 months. 

(d) When a pilot for any reason has not met 
the pilot check requirements of this section, he 
must be given re-qualifying line and proficiency 
checks prior to being used as pilot-in-command. 
In this case, the base check month shall be re
established the same as though such pilot was a 
new pilot-in-command. 

Example 1. A pilot took a proficiency check 
on August 30,1953. His base month, therefore, 
is August 1953. The earliest date for his next 
proficiency check is December 1, 1953, and the 
latest date for the second proficiency check in 
the 12-month period is August 30, 1954. How
ever, instead of December, this pilot could have 
taken a proficiency check in January, February, 
March or April, provided the second proficiency 
check is taken in August 1954. 

Example 2.—A pilot was not currently quali
fied with respect to proficiency checks on April 
1, 1954. His initial proficiency check qualifi
cation date is April 3, 1954, and April 1954 
becomes his base month. The earliest date on 
which he can take the first of the two required 
proficiency checks is August 1, 1954, but not 
later than September 31, 1954. I f he is given 
a proficiency check in August 1954, the earliest 
possible time for his second check will be De
cember 1954 and the latest permissible time, 
April 1955. However, if he takes his second 
check in December 1954, then his next pro
ficiency check must come within 8 months of 
that period or not later than the end of August 
1955. 

(Published in 18 F. E. 6619, October 17, 1953, effec
tive January 1, 1954.) 

40.302-3 Pilot checks use of synthetic 
trainer (CAA policies which apply to sec. 
40.302 (b) (2) (ii)). An air carrier using a 
flight simulator in its pilot's training program 
may be approved to utilize such a device for 
certain maneuvers in conducting proficiency 
checks provided that (a) the training device 
accurately simulates the flight characteristics 
and the performance of the applicable aircraft 
through all ranges of normal and emergency 
operation, (b) the maneuvers to be conducted 
in the simulator other than those specifically 
authorized in section 40.302-1, paragraphs ( i ) , 
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( m ) , ( n ) , ( o ) , ( p ) , and ( q ) , are submitted to 
the Washington office for approval by the re
gion in which the headquarters of the air car
rier is located, (c ) certain critical maneuvers 
which demonstrate the instrument proficiency 
of a pilot are executed in an aircraft of the type 
flown by the pilot in air carrier service. The 
proficiency flight in the aircraft should include 
at least maneuvers (minimum speed), approach 
procedures, handling under circling approach 
conditions, and takeoff and landings, with en
gine failures as outlined in section 40.302-1, 
paragraphs ( g ) , ( q ) , (u ) , and ( v ) , respec
tively. 

(Published in IS F. R. 6C10, October 17. 1953. effec
tive January 1, 1954.) 

40.303-1 Pilot route and airport qualifica
tion requirements (CAA interpretations ichich 
aply to sec. 40.303). In order to meet the 
knowledge requirements of section 40.303 ( b ) , 
the pilot-in-command must demonstrate ade
quate knowledge of the subjects listed in section 
40.303 (b) for a route on which he is to serve 
between the regular, refueling, or provisional 
airports listed in the air carrier's operations 
specifications and any major differences which 
may exist between that route and any other 
route over which he may serve between such air
ports. In such case, the pilot is considered 
qualified over any off-airway route listed in the 
Form 514A or a civil airway, control area ex
tension, or control zone between such airports 
if he has also met the provisions of sections 
40.303 (c) and (d) where applicable. 

(Published in 18 F. R. 6619, Octol>er 17,1953, effective 
Sanuary 1, 1954.) 

£40.307-1 Flight engineer qualifications for 
duty (CAA interpretations which apply to sec. 
40.307). An airman assigned to flight-check 
other flight engineers must meet the recent ex
perience requirements of this part before serv
ing as a flight engineer in air transportation. 
However, the time spent in giving flight engi
neer checks may be applied toward the 50-hour 
recent experience requirements on a particular 
type of aircraft. Unless such experience has 
been obtained within the preceding 6-month 
period, a check by the air carrier or an author

ized representative of the Administrator is 
required.] 

(Published in 21 F. R, 678, January 31,1956, effective 
February 15, 1956.) 

FLIGHT OPERATIONS 

40.355-1 Manipulation of controls ( CAA 
interpretations which apply to sec. 40.355). The 
phrase "qualified on the airplane"' means a cer
tificated pilot holding a type rating for the 
aircraft utilized, or a copilot, not holding a 
type rating if he has met the qualification re
quirements of the Civil Air Regulations: Pro
vided, That a certificated pilot with at least a 
commercial rating may, at the discretion of the 
pilot in command, manipulate the controls 
except during takeoff and landing. 

(Published in 18 F. R. 6619, October 17,1953,effective 
January 1, 1954.) 

40.356-1 Admission to pilot compartment 
(CAA interpretations which apply to see. 
40.356). 

The term "flight deck" as used in section 
40.356 is interpreted to mean all of the area 
forward of the door or window required by 
Parts 4a and 4b of the Civil Air Regulations 
to be located between the pilot compartment and 
the passenger compartment. 

(Published in 18 F. R. 6619, October 17, 1953, effec
tive January 1, 1954.) 

DISPATCHING RULES 

40.390-1 Alternate airport landing mini
mums for airports not served by a radio naviga
tion facility (CAA policies which apply to sec. 
40.390 (<?)). When there is no minimum en 
route instrument altitude associated with an 
alternate airport, the approval of alternate 
airport landing minimums under overcast con
ditions will be contingent upon (a) the incor
poration of appropriate minimum en route 
altitudes in the air carriers operations manual 
in order to provide a basis for establishing 
weather minimums in accordance with section 
40.390 (c) and (b) the availability of radio 
navigation facilities of sufficient adequacy to 
permit safe navigation over such alternate air
port. The latter may be accomplished by using 
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any of the following or a combination thereof. 
(1) Eadio bearings from the airport of 

intended destination, 
(2) Eadio range course from the airport 

of intended destination, 
(3) Eadio range course projected over the 

alternate airport on a line with the intended 
course to be flown, 

(4) Eadio bearing from a radio facility 
located beyond the alternate airport on a line 
with the intended course to be flown, or 

(5) Eadio bearing from a radio facility 
located along the intended course to be flown. 

(Published in 19 F. E. November 19, 1954, effective 
November 30, 1954.) 

40.390-2 Establishment of alternate airport 
landing rninimums at airports where ILS or 
GCA only available instrument approach aids 
(CAA interpretations which apply to sec. 
40.390 (a)). Alternate airport landing mini-
mums as low as 600-2, 700-iy 2 , or 800-1 may 
be approved at airports where an ILS or GCA 
is the only instrument approach aid serving 
such airport: Provided, That adequate radio 
facilities are available to accomplish transition 
to the ILS or GCA. 

(Published in 20 F. E. 3559 on May 21,1955, effective 
June 15, 1955.) 

40.391-1 Circumstances when incorporation 
of procedures may be authorised in the air car
riers manual for continued operation beyond a 
scheduled terminal (CAA policies which apply 
to sec. 40.391 (b)). Authority to incorporate 
procedures in the air carrier manual for the 
continuation of flight beyond a scheduled ter
minal with an airplane which has inoperative 
required equipment 8 will be given to an air 
carrier when the air carrier shows that: 

(1) Such procedures specify the required 
equipment that may be inoperative and the 
particular circumstances and conditions under 
which the airplane may continue in air trans
portation beyond a scheduled terminal without 
adversely affecting the safety of the flight; and 

(2) Such procedures specify the place to 
which the flight may be continued and the in-

8 Required equipment is that equipment which Is specified In 
aeetion 40.170 of this part. 

operative required equipment will be repaired 
or replaced in lieu of the terminal stop: Pro
vided, That the airplane may not continue 
flight beyond a place at which it is normally 
scheduled for the accomplishment of the nest 
daily service or inspection by the air carrier. 

(Published in 20 F. R. 6212 on August 25, 1955, 
effective September 15, 1955.) 

40.392-1 Operation in icing conditions 
(CAA interpretations which apply to sec. 
40.392 (&) ) . No takeoff will be made when 
frost, snow, or ice adhering to any part of the 
airplane might adversely affect Its performance. 

(Published in 20 F. R. 4002 on June 9,1955, effective. 
June 30, 1935.) 

[40.406-1 Takeoff and landing weather mini-
mums (CAA rules which apply to sec. 40.406 
(&))• 

(a) General. The ceiling and visibility con
tained in the main body of the latest weather 
report furnished by the U. S. Weather Bureau 
or a source approved by the Weather Bureau 
shall be used for instrument approach and 
landing or takeoff for all runways of an airport 
except as provided in paragraph ( b ) . 

(b) Runway visibility. Whenever the latest 
weather report furnished by the U. S. Weather 
Bureau or a source approved by the Weather 
Bureau, including an aural report from the 
control tower, contains a visibility value speci
fied as runway visibility for a particular run
way of an airport, such visibility shall be used 
for a straight-in instrument approach and 
landing or takeoff for that runway only. 9 

(Published in 20 F. R. 9039, December 9, 1955, 
effective December 15, 1955.) 

40.406-2 Ceiling and visibility rninimums— 
IFR (CAA policies which apply to sec. 4O.4O6). 

(a) General. The policies set forth in this 
section will be used by the Civil Aeronautics 
Administration in authorizing the ceiling and 
visibility rninimums contained in the operations 
specifications issued to scheduled air carriers. 
Specific deviations from these policies may be 

p Information respecting the official runway visibility ob
servations reported by the control tower operator may be ob
tained from the Office of the U. S. Weather Bureau for the 
airport concerned. Such office maintains a continuous graph 
recording of the runway visibility shown on the visibility 
meter In the control towerj 
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approved in instances where CAA and industry 
representatives concur that the safety of the 
operation would not be prejudiced. 

(1) Military airports. When an air car
rier is authorized to use a military airport, the 
ceiling and visibility minimums approved for 
takeoff and landing at that airport will not be 
less than those agreed upon by the military 
authorities having jurisdiction over the airport, 

(b) Takeoff minimums. 
(1) Regular, refueling, and provisional 

airports. 
( i) General; all aircraft. In approving 

takeoff minimums for scheduled air carriers, 
consideration will be given to the following 
factors: 

(a) Obstructions and terrain in the 
vicinity of the airport. 

(b) Effective length of each runway 
to be used by the air carrier. 

(e) The performance characteristics 
of each type aircraft to be used by the air car
rier at the airport. 

(d) IFR departure procedures in use 
at the airport. 

(e) Runway lighting facilities and 
runway pavement marking available at the 
airport. 

( / ) Radio navigation facilities serv
ing the airport. 

(ii) Two-engine aircraft. The lowest 
takeoff minimums for two-engine aircraft nor
mally will be 3 0 0 - 1 . However, minimums as 
low as 2OO-V2 m a y D e aproved in accordance 

with certain specific conditions and limitations 
prescribed in the air carrier's operations speci
fications. 

(iii) Four-engine aircraft. The lowest 
takeoff minimums for four-engine aircraft will 
normally be 200 - 1 ^ . However, takeoff mini
mums as low as 200—14 may be approved in ac
cordance with certain specific conditions and 
limitations prescribed in the air carrier's opera
tions specifications. 

( 2 ) Alternate airports. Takeoff mini
mums for both two- and four-engine aircraft 
may be approved as low as 300 -1 when the air 
carrier is authorized to use a particular airport 
as an alternate airport only. When an airport 
is used as an alternate airport and such airport 

is also authorized Jn the air carrier's operations 
specifications as a regular, refueling, or pro
visional airport, the takeoff minimums shown 
on the applicable Form ACA-511 may be used: 
Provided, That the pilot-in-command is cur
rently qualified into the airport in accordance 
with the applicable Civil Air Regulations, 
otherwise, takeoff minimums of 300-1 or the 
takeoff minimums shown on the Form A C A -
511, whichever are greater, will he applicable. 

(c) Landing minimums, regular, refueling, 
or provisional airports. 

(1) Circling approach. When it is neces
sary to circle an airport to effect a landing, 
higher landing minimums are required for air
craft with higher maneuvering, approach, and 
landing speeds than are required for slower type 
aircraft. The stall speed at maximum certifi
cated landing weight with full flaps, landing 
gear extended and power-off will be used to 
differentiate between the two types of aircraft. 
Circling approach minimums are normally the 
same for all instrument approach procedures 
without regard to the type of radio navigational 
facility used to conduct the instrument ap
proach, and will be established in accordance 
with the following: 

( i) Aircraft with stall speed in excess of 
75 m. p. h. The minimum ceiling will be, (a) at 
least 500 feet above the established elevation of 
the airport, (b) not less than 300 feet above all 
obstructions within a radius of 2 miles from 
the airport boundary and (c) 300 feet above all 
obstructions within a distance of 2 miles on 
each side of the final approach course from the 
radio facility to the airport. The minimum vis
ibility that will be authorized for such aircraft 
will normally be IV2 miles. However, a mini
mum visibility of not less than 1 mile may be 
authorized by application of the sliding scale 
authorized in the air carrier's operations speci
fications. A minimum visibility of 1 mile may 
also be authorized for those two-engine aircraft 
having a stall speed in excess of 75 m. p. h., 
which can be safely maneuvered within a radius 
of not more than y% mile. 

(ii) Aircraft with stall speed of 75 
m. p. h. or less. Such aircraft will normally be 
authorized to operate into airports with mini
mums of IOO-V2 lower than the minimums es-
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tablished for the faster type aircraft. However, 
the ceiling will not he less than 400 feet and the 
visibility not less than 1 mile, except that the 
visibility may be reduced to % mile by applica
tion of the sliding scale authorized in the air 
carrier's operations specifications. The criteria 
with respect to obstruction clearance will be the 
same as in ( i ) ; except that the minimum ceil
ing will he at least 300 feet above all obstruc
tions within a radius of iy2 miles from the air
port boundary. 

(2) Straight-in approaches using a radio 
range (L/MF or VOR) or nondirectional 
L/MF facility. When a radio facility is within 
7 miles from an airport and is so located that 
the magnetic bearing from the facility to the 
end of the runway to be used for a straight-in 
instrument approach procedure does not diverge 
more than 30 degrees from the magnetic direc
tion of such runway, straight-in approach mini
mums as low as 400-1 may be authorized for all 
types of aircraft. By application of the sliding 
scale authorized in the air carrier's operations 
specifications, the visibility minimum may be 
reduced to V2 mile. The ceiling minimum will 
be at least 300 feet above all obstructions within 
a distance of 2 miles on each side of the final 
approach course from the radio facility to the 
airport. Consideration will also be given to 
the rate o f descent required from the final ap
proach altitude over the radio facility to the 
approach end of the runway at zero altitude. 
Normally, lower minimums for a straight-in 
approach will not be authorized when a rate of 
descent greater than 600 feet per minute in still 
air is required at the aircraft's normal approach 
speed in its approach configuration, unless it can 
be shown, in specific cases, that a slightly higher 
rate of descent will not adversely affect safety 
and is compensated for by other factors such as 
additional runway length, high intensity run
way lights, approach lights, additional ap
proach aids such as radar, and an "obstruction 
free" approach area. 

[ ( 3 ) Straight-in approaches using nondi
rectional L/MF radio facility. When a nondi
rectional L / M F radio facility is located on an 
airport the minimum ceiling will not be less 
than 500 feet and the visibility minimum as 

specified in subparagraph (1) of this paragraph 
for circling approaches.] 

(4) Straight-in approaches using ASR. 
The minimums for straight-in A S R instrument 
approach procedures will be established in 
accordance with subparagraph ( 2 ) . 

(5) Straight-in approaches using TV OR. 
The minimums for straight-in approaches using 
T V O R will be not less than 400-1. 

(6) Straight-in approaches using ILS or 
PAR. 

( i) Components of an ILS. The com
ponents which make up the instrument landing 
systems are (a) localizer, (b) glide slope, (c) 
outer marker, (d) middle marker, and (e) ap
proach lights. Compass locator stations may 
be installed at the sites of the outer and middle 
markers of an instrument landing system, but 
are not considered as components of the ILS. 
However, when installed and in normal opera
tion they may be used in lieu of the outer or 
middle marker, provided the aircraft is 
equipped with dual automatic direction finding 
receivers. I f an aircraft is equipped with a 
single A D F receiver, only one compass locator 
may be used in lieu of the marker at the corre
sponding position. 

(i i) Componcnts of a PAR system. The 
ground facilities used for P A R approaches in
clude (a) Surveillance radar ( A S R ) , (b) alti
tude and azimuth control radar (PAS.) and (c) 
approach lights. 

(iii) Demonstration of ability. A p 
proval of minimums for utilization of ILS or 
P A R will be predicated on satisfactory demon
stration of ability by the air carrier to use the 
proposed facilities. An air carrier will have 
demonstrated such ability when (a) in the case 
of ILS, approved airborne navigational equip
ment is installed in the aircraft, (b) the air car
rier's pilot training program includes instruc
tion in the limitations and operation of ILS or 
P A R and (c) the pilots concerned have satis
factorily demonstrated under simulated instru
ment flight conditions, their ability to accom
plish the ILS or P A R instrument approach 
procedures down to the proposed minimums. 

( iv) Approval of lower minim/u/ms. The 
transition from the lowest minimums author-
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ized using a radio range or comparable facility 
to lower rninimums based on the use of ILS or 
PAH will be made in increments of 100 feet 
ceiling and Vi mile visibility. Such reduction 
in rninimums will be based on satisfactory dem
onstration of ability by the air carrier as out
lined under subparagraph (i i i ) . Subsequent 
reduction in rninimums will be based on satis
factory operation for a period of approximately 
6 months, unless further demonstration in ac
cordance with subparagraph (iii) or under 
actual instrument conditions is deemed neces
sary. 

(v) Lowest landing rninimums. Where 
no adjustment to the ceiling rninimums is neces
sary for obstruction clearance as explained in 
(a) of this subdivision, landing rninimums of 
200-% are the lowest rninimums which will nor
mally be approved at the present time with all 
components of the ILS or P A R in operation. 
However, rninimums lower than 200-Va may be 
authorized at specific locations where the in
stallation of improved navigational aids and 
procedures so warrants. See subparagraph (8) 
of this paragraph regarding approaches when 
components of the ILS are inoperative. 

(a) Adjustment of ceiling minimwms 
for obstruction clearance. When the minimum 
obstruction clearance as described in Regula
tions of the Administrator 609.10 cannot be 
obtained in the approach area, consideration 
will be given to establishing ceiling rninimums 
which will afford comparable safety. In such 
cases, the ceiling rninimums will be determined 
by application of the following formula to all 
obstructions projecting above the established 
obstruction clearance slope line and located, in 
the case of an ILS procedure, in the approach 
area between the outer marker and the end of 
the runway, or in the case of a P A R procedure, 
in the approach area within a distance of 5 
miles, outward from the end of the runway: 

( / ) Extend a line horizontally out
ward from the top of each obstruction and 
parallel with the runway center line to a point 
of intersection with the established obstruction 
clearance slope line. From that point extend a 
line vertically to a point of intersection with the 
ILS or P A R glide slope. The minimum ceil
ing will be the difference between the mean sea 

level elevation of the glide slope at such point 
of intersection, and the mean sea level elevation 
of the airport. 

(£) Where minimum obstruction 
clearances cannot be met in the transitional and 
horizontal surfaces immediately adjacent to the 
approach area and when deemed necessary, con
sideration will be given to an adjustment in the 
ceiling rninimums commensurate with the de
gree of interference presented by the particular 
obstruction or obstructions. 

(3) When application of the for
mula, set forth in (1) and (2), to an obstruction 
projecting above the established obstruction 
clearance slope line indicates a ceiling of less 
than 300 feet, the ceiling will not be reduced 
below 300 feet until it has been determined by 
flight checks that such lower ceiling will provide 
adequate safety. 

(7) Lowest landing rninimums utilizing 
back course of the ILS. When the back course 
of an ILS is provided with all components of a 
complete ILS, rninimums of 200-1/2 may be 
authorized in accordance with subparagraph 
(6) ( v ) . 

( 8 ) Instrument approach procedures with 
inoperative ILS components. 

( i ) Straight-in approaches—one ILS 
component inoperative. The air carrier opera
tions specifications permit straight-in ILS ap
proaches down to rninimums of 300-% when any 
single component of the ILS, except the local
izer, is inoperative or cannot be received: Pro
vided, That all other components and related 
airborne equipment are in normal operation. 
The following factors will be considered in ap
proving landing rninimums of 300-% under 
these conditions: 

(a) When glide slope inoperative. 
Straight-in landing rninimums of 300-% may 
be approved when approaching aircraft can 
clear by 300 feet all obstructions from the ap
proach end of the ILS runway to the outer 
marker within the approach area described in 
Regulations of the Administrator 609.10 ( f ) 
(1) ( i) and ( i i i ) . The ceiling minimum may 
be approved to the nearest 100 feet as provided 
by subparagraph (11) of this paragraph, if a 
flight check has shown such ceiling minimum to 
be safe. The final approach altitude over the 
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outer marker will provide at least 500 feet ob
struction clearance for a distance of at least 10 
miles outward from the outer marker within an 
area of 5 miles on each side of the center line of 
the localizer course. 

(b) When both outer marker and outer 
compass locator inoperative. Straight-in land
ing rninimums of 300-% may be aproved when 
there is no fix, other than the middle marker or 
middle compass locator, available along the lo
calizer course. When an instrument approach 
is conducted under these conditions aircraft 
must, of necessity, proceed outbound along the 
localizer course from the middle marker for the 
purpose of conducting a procedure turn. In 
such cases 300-% will be aproved only when 
approaching aircraft can clear by 300 feet all 
obstructions from the approach end of the ILS 
runway to the point of glide slope interception 
within the approach area described in Regula
tions of the Administrator 609.10 (f) (1) ( i) 
and ( i i i ) . The ceiling minimum may be ap
proved to the nearest 100 feet as provided by 
subparagraph (11) of this paragraph, if a 
flight cheek has shown such ceiling minimum 
to be safe. The final approach altitude between 
the point of procedure turn is completed and 
the point of glide slope interception will be at 
least equal to the minimum altitude at glide 
slope interception inbound as specified in the 
applicable ILS instrument approach procedure. 
Straight-in landing rninimums of 300-% may 
also be predicated on the glide slope obstruction 
clearance criteria outlined in Regulations of the 
Administrator 609.10 ( f ) : Provided, That in 
addition to the middle marker or middle com
pass locator, a fix can be obtained along the ILS 
localizer course within 7 miles from the ap
proach end of the ILS runway by means of ( ! ) 
surveillance radar, (2) a fan marker which pro
vides the same degree of accuracy as an ILS 
outer market installation, (3) a reliable fix as 
described in subparagraph (9) ( i ) , o r (4) a 
radio facility which provides the same degree 
of accuracy as an ILS outer compass locator 
installation. 

(c) Use of ILS back course. The 
foregoing may also be applied to the back course 
of an ILS which is normally provided with all 
components of a complete ILS. 

(ii) Straight-in approaches—More than 
one ILS component inoperative. The air car
rier operations specifications permit straight-in 
ILS approaches down to rninimums of 300-1 
when the localizer and either the outer marker 
or outer compass locator are the only compo-
ents of the ILS in normal operation, or when 
these are the only components that can be re
ceived by the aircraft. Minimums of 300-1 may 
be approved under these conditions when ap
proaching aircraft can clear by 300 feet all 
obstructions from the approach end of the ILS 
runway to the outer marker within the approach 
area described in Regulations of the Admin
istrator 609.10 ( f ) (1) ( i ) and ( i i i ) . The 
ceiling minimum may be approved to the near
est 100 feet as provided by subparagraph (11) 
of this paragraph, if a flight check has shown 
such ceiling minimum to be safe. The final ap
proach altitude over the outer marker will pro
vide at least 500 feet obstruction clearance for 
a distance of at least 10 miles outward from 
the outer marker within an area of 5 miles on 
each side of the centerline of the localizer course. 
The foregoing may also be applied to ILS back 
courses equipped with either an outer marker 
or outer compass locator, 

(iii) Circling ILS approaches when ILS 
components inoperative. Circling ILS land
ing minimums will be established in accordance 
with subparagraph (1 ) , except that 300 feet ob
struction clearance may be provided from the 
approach end of the ILS runway to the outer 
marker within the approach area described in 
Regulations of the Administrator 609.10 ( f ) 
(1) (i) and ( i i i ) , in lieu of the 2-mile distance 
each side of the final approach course to the 
airport as specified in subparagraph ( 1 ) . The 
air carrier operations specifications permit cir
cling ILS approaches to be conducted down to 
such minimums when the localizer and either 
the outer marker or outer compass locator are 
the only components in normal operation, or 
when these are the only components that can be 
received by the aircraft. The final approach 
altitude over the outer marker will provide at 
least 500 feet obstruction clearance for a dis
tance of at least 10 miles outward from the outer 
marker within an area of 5 miles on each side 
of the localizer course. The foregoing may also 
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be a p p l i e d to I L S b a c k courses e q u i p p e d with, 
e i ther a n outer m a r k e r or outer compass locator . 

(9) Instrument approach procedures using 
ILS localizer, 

( i ) General. C e i l i n g a n d v i s i b i l i t y 
m i n i m u m s f o r i n s t r u m e n t a p p r o a c h p r o c e d u r e s 
p r e d i c a t e d o n (a) the use of the loca l i ze r course 
o f a n I L S ( e i t h e r f r o n t o r b a c k c o u r s e ) a n d 
(b) a r e l i a b l e f ix located o n the I L S l o c a l i z e r 
c o u r s e , w i l l n o r m a l l y be establ ished i n a c c o r d 
ance w i t h s u b p a r a g r a p h (1) o f th is p a r a g r a p h 
f o r c i r c l i n g a p p r o a c h e s , a n d s u b p a r a g r a p h (2) 

of th is p a r a g r a p h f o r s t r a i g h t - i n a p p r o a c h e s . 
S u c h i n s t r u m e n t a p p r o a c h p r o c e d u r e s w i l l n o r 
m a l l y not be estab l ished w h e n the r a d i o fix i s 
located at a d is tance greater than seven m i l e s 
f r o m the a i r p o r t . T h e obs t ruc t ion c lea rance 
w i l l be de te rmined w i t h i n the a p p r o a c h area 
d e s c r i b e d i n R e g u l a t i o n s o f the A d m i n i s t r a t o r 
609.10 ( f ) (1) ( i ) a n d ( i i i ) . F o r the p u r p o s e 
o f th is s u b p a r a g r a p h , a re l iab le fix is cons idered 
to be a fix f o r m e d b y the in tersect ion o f the 
l o c a l i z e r course a n d a b e a r i n g f r o m a r a d i o 
f a c i l i t y located w i t h i n 25 m i les of the fix a n d 
s u c h b e a r i n g intersects the l o c a l i z e r course at 
a n ang le of at least 45 degrees. 

( i i ) Lower minimums using additional 
or improved aids. S t r a i g h t - i n a p p r o a c h m i n 
i m u m s as low a s 300-1 m a y be au thor i zed on a n 
I L S f r o n t course o r b a c k course w h e n the fix 
located on the loca l i ze r course w i t h i n 7 m i l e s 
o f the I L S r u n w a y is (a) a f a n m a r k e r w h i c h 
p r o v i d e s the same degree of a c c u r a c y as an I L S 
outer m a r k e r i n s t a l l a t i o n (b) a r a d i o f a c i l i t y 
w h i c h p r o v i d e s the same degree o f a c c u r a c y as 
a n I L S outer compass loca tor i n s t a l l a t i o n , o r 
(c) s u r v e i l l a n c e r a d a r . 

(10) Effect of distance, beticeen radio facil-
ity and airport on landing minimums. 

( i ) Using a radio range (L/MF or 
VOR) or non-directional L/MF radio facility. 

(a) F o r bo th c i r c l i n g a n d s t r a i g h t - i n 
i n s t r u m e n t a p p r o a c h p r o c e d u r e s , the f o l l o w i n g 
m i n i m u m s m a y be establ ished a f ter c o n s i d e r a 
t ion o f the obs t ruc t ion c lea rance requ i rements 
o f P a r t 609 o f the R e g u l a t i o n s o f the A d m i n i s 
t ra tor , w h e n the r a d i o f a c i l i t y is located at 
d is tances greater t h a n 7 m i l e s f r o m the a i r p o r t : 

(1) O v e r 7 to 10 m i l e s — 
S t r a i g h t - i n , 500-1 d a y , 500-2 

n i g h t 
C i r c l i n g , 1 0 500-iy 2 d a y , 500-2 

n i g h t 
( £ ) O v e r 10 to 12 m i l e s — 

S t r a i g h t - i n , 700-1 d a y , 700-2 
n i g h t 

C i r c l i n g , 1 0 700-11/2 day , 700-2 
n i g h t 

(3) O v e r 12 m i l e s — 
S t r a i g h t - i n , 1000-1 d a y , 1000-

2 n i g h t 
C i r c l i n g , 1 0 1000-iy 2 d a y , 1000-

2 n i g h t 

"When a r a d i o f a c i l i t y is over 7 m i l e s f r o m a n 
a i r p o r t , s t r a i g h t - i n l a n d i n g c e i l i n g m i n i m u m s 
w i l l not be l o w e r t h a n the c i r c l i n g l a n d i n g c e i l 
i n g m i n i m u m s establ ished at the p a r t i c u l a r 
a i r p o r t . 

(11) Application of obstruction clearance 
criteria in. determining landing ceiling mini
mums. U n l e s s safety requ i res o therw ise , l a n d 
i n g c e i l i n g m i n i m u m s f o r i n s t r u m e n t a p 
p r o a c h e s u s i n g a r a d i o r a n g e o r n o n d i r e c t i o n a l 
L / M F f a c i l i t y w i l l be s h o w n on the a p p l i c a b l e 
F o r m A C A - 5 1 1 to the nearest 100 feet. F o r 
example , a s s u m i n g that the c o n t r o l l i n g obs t ruc 
t ion at a n a i r p o r t is 249 feet h i g h , a c e i l i n g m i n i 
m u m o f 500 feet w i l l n o r m a l l y be c o n s i d e r e d as 
meet ing the obs t ruc t ion c lea rance c r i t e r i a out
l i n e d i n p a r a g r a p h (1) ( i ) . I f , o n the o ther 
h a n d , s u c h obst ruc t ions were 250 feet h i g h , a 
c e i l i n g m i n i m u m o f 600 feet w o u l d n o r m a l l y 
a p p l y . I n cases w h e r e the I L S obs t ruc t ion 
c l e a r a n c e c r i t e r i a c a n n o t be met , the c e i l i n g 
a r r i v e d at by a p p l i c a t i o n o f the f o r m u l a c o n 
ta ined i n p a r a g r a p h (6) ( v ) (a) w i l l n o r m a l l y 
be s h o w n to the nearest 100 f ee t ; except that a 
f l ight check i s r e q u i r e d where a p p l i c a t i o n o f the 
f o r m u l a ind icates a c e i l i n g o f less than 300 feet. 

( d ) Airports not served by a radio naviga
tional facility. Takeof f a n d l a n d i n g m i n i 
m u m s at s u c h a i r p o r t s w i l l be a p p r o v e d i n 
a c c o r d a n c e w i t h V F R . 

(Published in IS F. R. 6620, October 17, 1933, effec
tive January 1,1954; amended in 20 F. R. SS09, Decem
ber 1,1955, effective December 30, 1955.) 

M Visibility minimums for two-engine aircraft may be es
tablished in accordance with subparagraphs (1) (I) or (1) 
(ii) of this.paragraph. 
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40.406—3 Instrument approach procedures 
and IFR landing weather minimums at air
ports served by both ILS and GCA (CAA in
terpretations which apply to sec. 10.406 (c)). 
(a) The instrument approach must be con
ducted in accordance with the information pro
vided the pilot from the primary aid. The 
landing minimums must be those prescribed in 
the operations specifications based on the opera
tive components of the primary aid. The infor
mation provided the pilot from the secondary 
aid must be used for monitoring purposes. 
Either ILS or GCA ( P A E ) may be used as the 
primary approach aid. When GCA ( P A R ) is 
used as a secondary aid, specific authorization 
for use of such aid is not required, however, 
the procedures specified in the Radar Proced
ures for Air Traffic Control Towers for moni
tored approaches must apply. 

(b) Both the elevation and azimuth (or 
localizer and glide slope) elements of the sec
ondary aid must be operating. 

(c) The ILS and P A R must be aligned with 
the same runway. Straight-in or circling ap
proaches may be made provided that weather 
conditions equal to or higher than the prescribed 
minimums for the primary aid are found to 
exist by the pilot-in-command upon reaching 
the authorized minimum altitude associated 
with the type of approach (straight-in or cir
cling) being conducted. 

(d) The use of operational military radar 
(other than training units) as a secondary aid 
is permissible without individual authoriza
tions. 

(e) The phrase "ceiling or visibility" as used 
in section 40.406 (c) means that either or both 
elements of the weather report may be reported 
below minimums. 

(Published in 19 F. R. 7224, November 6, 1954, ef
fective November 15, 1954.) 

R e q u i r e d R e c o r d s and Rep o r t s 

40.501-1 Grew member and dispatcher rec
ords (CAA policies which apply to sec. 4.0.501). 

(a) The following pertinent information is 
considered the minimum necessary in the air
man records required by this section. 

(1) Name (full) ; 

(2) Current date of assignment (pilots, 
flight engineer, dispatchers, etc.) ; 

(3) Airman certificates (type, number and 
ratings) ; 

(4) Date, result and class of last physical 
examination; 

(5) Date, place, aircraft type and number, 
duration, and result of last proficiency and/or 
line check for each pilot-in-command; 

(6) Record of the flight time of each flight 
crew member including, where applicable, in
strument flight time and the flight time in the 
make and model aircraft on which he is cur
rently qualified; 

(7) Routes over which and airports into 
which applicable flight crew members and dis
patchers are currenetly qualified together with 
qualification records, grades and dates; 

(8) Dates, results, and types of training 
given to all crew members, flight crew members, 
and dispatchers; 

(9) Check pilot, authorization where 
applicable; 

(Published in 18 F. E. 6622 October 17,1953, effective 
January 1, 1954.) 

40.503-1 Disptach release form (CAA in* 
terpretations which apply to sec. 40-503 (a) 
(2)). The dispatch release form may contain a 
trip or code number for the clearance of the par
ticular trip instead of specifying each terminal 
and intermediate airport. This number used 
in the dispatch release must correspond with the 
number listed in the air carrier's published 
schedule or operations manual, which will list 
all the regular and intermediate stops of the 
particular trip for which clearance was given. 
In the event field condition, weather, etc., are 
such that routine operations are not to be con
ducted in accordance with the number for the 
particular trip, the dispatch release will specify 
the exceptions indicating the reason for the non-
routine operation. 

(Published in 19 F. R. 7081, October 30,1954, effective 
November 15, 1954.) 

40.5H-1 Purpose and form, of maintenance 
release (CAA interpretations which apply to 
sec. 40.511). 

(a) The purpose of the maintenance release 
is to assure that when any maintenance and/or 
inspection is performed or is required to be per-
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formed, such maintenance and/or inspection is 
completed satisfactorily in accordance with the 
air carrier's instructions and the Civil Air Reg
ulations; and that no known condition exists at 
the time the release is signed which would 
render the aircraft unairworthy. 

(b) The form of the maintenance release is 
considered to be optional on the part of the 
air carrier provided such release fulfills the 
purpose of section 40.511 of this part. 

(Published in 21 P. R. 1697, March 17, 1956, effec
tive March 81,1956.) 
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Appendix 

E x a m p l e s w h i c h e x p l a i n u s e o f figures 1 to 1 1 , i n c l u s i v e , o n p a g e s 4 3 to 5 1 , i n c l u s i v e 

Example 1 
Figure 10 is used in the following manner: 
(a) Determine the wind velocity and wind 

angle selative to the runway. (In the example 
illustrated in figure 8, for Runway 27, and a 
wind for W N W at 25 m. p. h., the relative wind 
angle is 22°.) 

(b) Enter the chart with the above infor
mation at point A. 

(c) Enter chart at point B using the exist
ing effective runway length and project a line 
horizontally. 

(d) Project a vertical line from point A to 
intersect line from point B. 

(e) At point C, the intersection of these two 
lines, read the effective runway length available 
for zero wind. This figure, after being cor
rected for runway gradient, is used with the 
appropriate takeoff or landing chart to deter
mine the maximum permissible gross weight. 
It should be noted that a reverse of this pro
cedure will furnish information on the actual 
runway required if the zero wind runway re
quired is known for a given gross weight. 

( f ) By projecting a line horizontally from 
point A to point D, the crosswind component 
can be determined. 

Example 2 
Operating conditions for takeoff: 

Aircraf t=DC-3 SIC3G 
Airport^Elevation=4,000 feet 

Effective runway length =3,500 
feet (paved) 

Runway gradient=-f-1.5% 

The equivalent runway length due to gradient 
is obtained from figure 11 in the following 
manner: 

(a) Follow 35-foot line on runway length 
scale to +1.5% gradient, point A. 

(b) Proceed parallel to gradient guide lines 
to zero gradient, point B. 

(c) Proceed horizontally to runway length 
scale, point C, and read zero gradient runway 
length of 3,585 feet. (Note: The reasons for 
the equivalent runway length with an uphill 
gradient being longer than the effective runway 
length are: 

(1) Section 40.91 defines the takeoff dis
tance as the accelerate-stop distance, and 

(2) The stopping distance from 1.05 V m c , 
for a DC-3 is greater than the distance to 
accelerate to 1.05 V m c , except at the higher 
altitudes.) 

It will be noted that a runway length of 
3,585 feet at an elevation of 4,000 feet, is out
side the guidelines plotted on figure 3. How
ever, a value of approximately 21,000 lbs. is 
determined by extrapolation. 

In order to permit takeoff from the runway 
under consideration, at the maximum allowable 
weight of 25,346 lbs. (with de-icer equipment), 
it is noted that a zero gradient runway length 
of 3,980 feet is required. 

To determine the headwind component which 
will produce this equivalent runway length, 
refer to figure 8. Enter the chart with 3,585 
feet at the effective runway length scale. Pro
ceed horizontally to the zero wind runway 
length required, 3,980 feet. Then proceed ver
tically and read a wind value of 10 m. p. h. 
However, since figure 8 is based on T A S , it is 
necessary to correct the length of 3,980 feet by 
a correction factor contained from figure 9. 
Enter figure 9 with 98 m. p. h. T A S (obtained 
from figure 10 for T I A S of 92 feet at 4,000 feet), 
and 10 m. p. h. headwind component. The cor
rection factor is found to be 1.006. This re
sults in a corrected length of 4,004 feet or 4 
feet more. In this case, the correction appears 
negligible. By observation of figure 9, it will 
be seen that corrections for airspeed above 92.4 
T A S , with headwind components, may be dis
regarded since the results will be conservative, 
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and for airspeed less than 92.4 T A S , tailwind 
components, will produce conservative results. 

EXAMPLE 3 

Operations conditions for takeoff: 
Aircraft = DC-3 
Airport = Elevation=4,000 feet 

Effective runway length=4,000 
feet (paved) 

Runway gradient= —1.0% 
Proceed as in example 2 subparagraphs ( a ) , 

(b) and (c) to appropriate points in ( d ) , ( e ) , 
and ( f ) , shown on figure 11, and note that zero 
gradient runway length is 3,925 feet. 

Figure 3 indicates this distance will permit 
takeoff at approximately 24.800 lbs. 

Figure 8 indicates that a 1 m. p. h. headwind 
component will produce the equivalent runway 
length of 3,980 feet necessary to permit takeoff 
at 25,346 lbs. 

The correction factor from figure 9, of 1.008 
for a 1 m. p. h. headwind component and TAS 
of 98 m. p. h. results in a runway length correc
tion of + 3 feet. This can be disregarded since 
it is within the accuracy limits of the charts. 

EXAMPLE 4 

Operating conditions for landing: 
Aircraft=DC-3 S1C3G 
Airport=Elevation=4,000 feet 

Effective runway length=3,300 
feet (paved) 

(Note: Section 40.93 does not require consid
eration of gradient in detailing the landing 
limitations.) 

Referring to figure 6, we find that a 3,300-
foot paved runway at an elevation of 4,000 feet, 
permits a landing gross weight of 22,600 lbs., in 
a zero wind condition. I f a 25 m. p . h. head
wind component is forecast, we find by reference 
to figure 8 that the zero wind runway length 
becomes 4,300 feet. In this example, the dis
tance of 4,300 feet is predicated on 1.3 V s 0 = 9 2 
m. p. h. Therefore, by reference, figure 10, 1.3 
V s 0 is found to be 98 m. p. h. at 4,000 feet and by 
reference to figure 9, it is found that the correc
tion factor is 1.018, resulting in a zero wind 
runway length of 4,300X1.018=4,377 feet. 
Figure 6 indicates that this zero wind runway 
length will permit landing at the maximum 
gross weight. 
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FIGURES 6 AND 7 . 
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F i g u r e s 6 A a n d 7 A . 
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